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The invention relates to a method of preparing heteromultimeric polypeptides such as bispecific
antibodies, bispecific immunoadhesins and antibody-immunoadhesin chimeras. The invention also
relates to the heteromultimers prepared using the method. Generally, the method provides a
multispecific antibody having a common light chain associated with each heteromeric polypeptide
having an antibody binding domain. Additionally the method further involves introducing into the
multispecific antibody a specific and complementary interaction at the interface of a first polypeptide
and the interface of a second polypeptide, so as to promote heteromultimer formation and hinder
homomultimer formation; and/or a free thiol-containing residue at the interface of a first polypeptide
and a corresponding free thiol-containing residue in the interface of a second polypeptide, such that a
non-naturally occurring disulfide bond is formed between the first and second polypeptide. The
method allows for the enhanced formation of the desired heteromultimer relative to undesired
heteromultimers and homomultimers.
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KRIIBREZa7Y U2, 1gG,, 188G, 1gGFkixl gG 0%
TEAT, 1gA, 1gE, 1 gDFELIXI gMILBEZENTEDRN, 1g
G,. 18G,. 1gGERITI gGABFFELYY,

[T A —NEHLEH] 1. AREORT 7T FREOT 2 /BRI
R EBTELD, ¥RBZOLEOIRTIVBERETHZENTEHLEY
ThoT. ZOEYOERTF I —1EBo1E, ERHADIORLERITF RO
REZBWTEREF A —NTH EHEEH LT, YALVT 4 FEEPERENS
I3 CEBEINTHWDED L) RbEMEEKT 2, BT A —ASE L&MW

HELLIX, YATA L THAD,

FFE E#Shizoy’ b —7) i, RAMECHERASNIBE, TEHRERY -~
TFF) KA LIx AT~ T o BERTORERERIZOT7 IS A N EE
TeX AZ ARV RTF FERT, ERRYALTF FiL, RMEREh B
=T ERBRETHORTHBRBEEERE T Y., XA TRATufERTOEEE
BF R 5 C+SicEy, ElARY ~FF Pk, G LR, fichvizldE
W ThHY . ZORBR. ThC 3580, o=y 7" & ZHEWIC
R LRV, WERERR Y ~7F Rk, — i, 226072
JBBREEA L, BFEIL. 8f~50EOEOT IV BEE FELIIL M9
BE~30BREOH) 2675, AEHOEMMEBRIL., = b—7IERICHEA L
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X AT h~rutBRTEEHR, TOL5REZREFFEALT, 7 rhoft
HRTOBMHE IV b0 ERT ORI TS,
FRMEPCEA I TS BERTI®RE] FoX RHEOEETIT7 I/
BRECH) 1. ABHAOLEFEMETSICE T AREOT I BERSIE VS, Hik
RIAVB, T3 —VF A AT V—F4 T TV —OBYETI ZLiLoT, DR
CEL2ODERITRICH L TE-RENZ, 20L5 77—V T4 AT L—
SATFV—13, HlziE. Vaughanb (1996) (EfizckhiEEah
TWA(ZHIX, 77—V IFI7A47 5V —%BRTITEEHFICSRLT, &
EZL L TEORENFEREPICHLAENS), BHENE, TEREH7 I /B
BFNCE LTl Lz, kS SoncEked 28 AREsHi, e d
80%, FELEFIDARCLEE90%, L0FELLITARLLIBE%, KD
HELLIZEL00%DFE—MEDT I/ BESIFR—E2 G T 28RE Chs, HiET
DEBELHIE, B s 2 DOBEESIAEET S L Y KB L SR ESITH
B, WBRESNABMEMR, 7 /BT 00%DEFFE—ETHBES, &
BT A8HE. BHAZEREERKORRLIES FAA VIZBWTHET S &
LT, BRENETFATF I —Dra— itBERT 3B ER—Ths, HBX
NOREMN LRERLRIGE, HETIREL, FA7 7V —Dr7o—ic@aR
TORBMENZBHED 1 HERIEL I —H, HBDVETOmMELERVES, £
BTARER, 5477 ) —Dr7u—rD10FkEbL—FE, HDVEE

DG LR DS, BRDIBREL, MERHOPREES CDREBEDIMUICE
TEFTDZENGELY, #1218, S CDREEDOMENR, BEIER (Ka
bath (1991) Eit) FAEEEER (ChothiaBLULes k(
1987)]. Mol. Biol. 196:901~917) Zit-THETS
ZEWTEDL,
AHMEBFTHOTWS 73/ BEFIR—E] X 12007 I /82
F20T7 I VBRSO TI /BLEEDSOVWRILTHL1DEEEZ NS, R~
7F FEOHICHEWT L 0 0% DEFIF—HEIE, HAR-—THD L L2EHTS

o
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APMERCHEHENRTND RYAAFF ) i, —#2, 10X LE
W7 2 JBEETAXTFRBERZ 7 EE WS, B LI, WD
RYRTF R (BHEDH LR/ LNTERY XTFR) AMERAIH. L0HF
F L. BB ENARYRTFF FTHD, MEORY 7T Fofl
Wi, Bz, ARV EAZ 7 F—EBIUB—F 7 F~—EREEND, W
HEMORY) XTF ROz, L=, BEFAVEVREDGTFHEEN., T
ENEGEND b FEERAEY  PVERERAEY  BESAVE VREBRTF
BRI R LT RS AL EY  URE I a— 1R M) Fo
AV a2V VA A2 VB Ay ia Y BB RALTE
s ANy b= EiEERAEY IAKEY  EBVITICRTF, $1XREF
V EBEFRLOGT A EALT T FRFRYOBERTF ; FYus A ChED
HEEERTF ; LEET M ULARRETF  EAREEESE ; vex b —EE
e b Y RSB T AL ) — S UEIERT (t—p A) BREDTST
AR )= AR T ;s Rvy ;) by BlEERT  EEHEER
F—oeBIVEBERERT—8 ;=777 U7 —¥; RANTES(regu
lated on activation normally T—cell

expressed and secreted);bbvruryr—URES
VRIEMIPI—1—a); E NOBEZATI LR EOMBETANTIV; 22
—S—EYE ; LIFTUAH LIXFTUBH eL IR VY v AN
A AL EESTF R §—F 7 ¥ —E P OWMERS 78 ; DN
ase;AYEEy; TZFEY  MENEMBEMEET(VEGF) ; x1%

VERZIIRE ) RToLerE— A7 7Yy Tarf AR
urA oD UV ysFREF FERMERERNF(BDNF), ==—n bn7¢
v—3, Za—unharsr—4, —x—n b7 r—5Fkiiza—unbn
74»—6(NT—3, NT—4, NT—5F%IEINT—6), HBWINGF —
B 7% & OFEIETAR T/ L O RER T I/MREREER T (PDGF) ; a
FGFRLIUDb F GF 7 X OMMESFMIEMER T ; FEMERT (EGF) ;T
GF—B1, TGF—82. TGF—83., TGF—B4%¥/-3TGF—B5%
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EUTGF—aRIVPTGF—B8RED N AF—I LV IHETF(TGF) ;
Ay ) HEHERT - I BERA oo Y VREEMET—1 1(IGF—1
BEORIGF—11);des (1—3) " IGF-ITIUWIGF—1), 4>
= U RS N2, CD—3, CD—4, CD—8RBXU'CD—
1972FDCDEVNRIE =Y AaRA=F L  BEERT ;AL FF v
s BIERBIBR Y 7B (BMP) ; f v ¥ —Txnr—a, A ¥ —Tzn—
BRIVAVE =Tz —yREDAVE =Ty ; au=—HEERTF (C
SF) #H, #izxi¥f. M—CSF, GM—CSFBLUG—CSF ; fr¥—uA
2 (IL) E Iz, IL—1251L—10; A——FFT FIVRLH
—¥; THlRLE 74— FEKRS V78 ; RBEERT ; flzE, AIDS
TR —FO—EWREDOTANAFR  WEF 0 E R T ey
= T RLYy RBEiE NI E iR BROERORY RFF Fovivn
D7 TT AR,

1 DRIRFF R i, F2ORIRFFFELELBBERORY LT
FETChHE, B1IORIRTF RBLIOE 20K 7F Fix, TRml (T
CBWTER) CETE, AEINAT, E1LORISTFFFiE, HEFAA
v BlIE, FUEDRERFAL Y, LEFZ—REERAL L, VH Y FESR
A VERBERFEE RA L), £R2ECL2, CulBITC, FASL V28T
PUEDEH ALY (FRIZFO—H) REDELRDI VAL & 1 DFERITHE
HELZENTES, BE. B1OKRYXTF R, ENLLHEEEINILAEL
EBL1DODRAL UVERD, TOLIRFAAL R GHERZLK, HifDC
03 AL VREDEE R AL U THY, E1OFR)RTF FORE%HRT

BLERTED, PIrmRE 1 ORI RTF FICETREA/EETND, PLREHKR
URTF R, BERISTFFOMA AL L ELREDOER FA L 2D
BROFAZ(Thbb, REMEFRTF, TLOEREZSZH), LESZ R~
IR, BOLESE—RYNTF R R, A F-nf -8 1
7% — (IL—8R) BLOA T 7V v~Fuff<v— HlziX. LFA—
1FE%EFZGPITIbAIT1a) LEA—2BERTBRIRTSFE), VH
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Y RRYAZF FEIZE, HREEEATF(NGF), ==2—2 br7.r—3 (
NT-3) BLUMBERMREFERNT (BDNF) —Arakawab, J. B
iol. Chem. 269(45):27833~27839 (1994) BXIT
Radziejewski®b, Biochem. 32(48):1350(199
3)). BIUHEORAE RAL VR _TF FHIZIE, P7RFs(diabo
dy)), HELWE1ORYSTF R, @7V OFERE AL VICEE
L7chifkOBEH?LBIREN., ZOHE. EE AL VX ZEFDOE2ORY
RTF R EOBENLRHELEAMEESND L3 BRI TV,

B2 DRY<TFF R ik, THA] 2HALTELORIATF RESEGLE
BEEORIARTFIF FCHD, FEICMAT, BE20RIVFF NI, HEEF
AA V] BRI, FUEORERAAL V), LT E—FERAA L, VR
ERAAL 2, EREFBEFEEFAALY), $RECL2 FAS L, Cyl RAA
BEOCLRFAS v EEUDHEOET KA (i, Z0o—H8) hrloxd
RBRAAEELZENTES, BE, F2ORYLTF FIL, HikroEE
EINBPREBIDDRAS v EEL, TOLIRFAL VL, HERIE
W, D C3 FAA VR EDEFRBRTHY, FE2ORI_TF ROREE
T 5 Z LB TED, PIRERE2ORY RIF RIZE TSNS EN5, Hilk
BHERY RTTF R, BER)XTTF FOREG FAA U EBICHEDER RA A
YEFEROX AT (TRbh, REMFRT. TEOERZSZE), LS ¥ —
RYARTFREFC, BIOLETZ—RYRTF R, FlzE, fvrad—afxy
—8LE&F¥— (IL—8R) BXUOsvFrY) o~Fufw— FExiE L
FA—T%7EBGPIIIb/ 111a) EFAv—%FRTIRIATFF)
L UFY RRYATF FWIZE, REEERT(NGF), ==—nr kn

74¥»—=3 (NT—3) BILUMAERMREEERT (BDNF) —Arakaw
ab, J. Biol. Chem. 269(45):27833~27839 (19
94) BXU'Radziejewskihb, Biochem. 32(48):13
50(1993)), BEUHBEDORAERAL LRI RTF RHFIZIE, OTHRT ¢
Yo HELWE2ORIATF RiX, E7ur Y Vv O8FE RAAL VCEE Lz
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PHROEFNLBINREN OGS, ZOBE, BEEFAAA VL ARHOE 1O
RYARTF REDELRNRAEEABMEESND L3 CEFENTWS,

HEE FAA V] 2, BNOST @2, Juk, VH VR very— &
BEREES) & OBRNRESERIBIRTF FOEBOER L &1, #
RHREES FAA ik, FUBEORE FAL », LETZ—RERAL L, VFT
VRS RAA UBIUOBEREERA S UBREENRD, GF LWEEEEIZRWY
T, FEERFAA VIR, B 707 ) CoBESB L OREL2 &, ABHO _EHK
BB L O FOERFEIC LY. ZEBENIEORHEE FAA VICET S
BT, T ARETH Y, FRICL > TEHRB L UESHOR - LR BRAT
ETAHHE L AT uv L Fv—DBRARIT LS,

AR THuR) i, EERAICEET 256, BERORREO=Y b—FL#
ETHRAA B I OFERRBEREFTARIRTF FEERTA LD LT D,
IOBRE. ZDXIRRAA L, HEOTNER»LHFEIND, EIEHRE
DOFER L ORFE 2T 5, HEOFIZIE. 2ROHE, k7 Z 7 A
b BT, ZEFERES T EITHERES T, PTERT ., FATHE
Bl 2iE, b MEFUEB XU PR IMAT I ZED™FE) B X OMEMABERT
BEEND, HHEZF A b ik, Fv, Fv', Fab, Fab’ BX
UF (ab’) ;0737 a5 Eh5,

le Mbe(&Ehiz)) O b (FZE, BEETFZEERE . F
L NRES e T ) b BEShAR/NOESEEE T HHENTY A TR E
a7y, w7 HEREREOTIFI AL N TCHD, FORESICE
WO, b MEFiEIL, SEFEOHMIERESER (CDR) ICHRTIEEN, H
BofREN, BMEBIOENEETIUR, Ty M UVX¥EREERE

REDIEE ME (FF—HiE) OCDRICHERETABEICL - TEEZHBIONT
WAE MRES T v BEENE) ThD, BHHICLo T, B MuES
TV OF v A AEEEE (FR) BEE, ST 5%Ee MERECL-TEE
Bz bhd, Ebic, b Mebilkik, 2EERELD VLA EhEZ CDRAE
BIE I AR BRSO WTNICBW TR ENZWEREEZ S LA TED
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o TOEHRBER., FUEORANEZHE L TRARTAZDILTbRS, —fKIC
. b MeFuER, A< Eb 1o, BEINIZIE 2 DORE FAA X OFEEWICE
TEEt, FOLIRAE RAAL BT, CDREROSTXIIRENICL
Tik, e FRE S o7 Y L OCD RERIZHE L, T LU TF RERD2 T
EENICETE, B MEIe 7Y VESOF RERTHS, b MefkixE
oo HELLR, 07 a7V v OEEH(F o), R, b Mg a7
Y2 DEFEE (Fc) bl bb—HEEt, b MEBEE, NEOHIFEES
iR, BRMOMR T2 (macaque) VAEREETHZLICEST
EESNAPENLFEINSPRIMAT I ZED™Hik&2&Te,

(S EHEETE 11, DAL 2 o0RE AHEICHT A HESLH
THHGFTHD, FOLORGFE, BE, 200K EFHETHRETTHD(
Thbb, ZEHRERE. Bs Ab)d, ZEREMKRR YOS LR KR
HEEETE20EL. RSP CHEA SN BEIEIEABHICEYEENS, B
s AbOFICE, EFEEROTFEIIZHT 2 —FO7—4 L, MREBEESIRTS
FEXTAEI—HOT—bLEFTLTROL D RIEREEREKREEND
. Az, iFcyRI/HCD15, fip 1 85HER2, " FcyRI T I(
CD16), fiCD3 /HEMEBHIK(1D10) . $iCD3 #ip 1 8 5"F2,
HCD3 . Hip 97, HICD3 /B MIY>, HICD3 HMOVCAR—3,
HCD3./L—D1 BT ), HCD 3 /X7 =g sner7r
aZ, iEGFLEr¥— /HCD3, fiCD3 HCAMA 1, H#CD 3. #
CD19, #iCD3 ./ Mo V1 8, fitEMiaftERTSF (NCAM) /$HiC
D 3. HiEREEY 7 E (FBP) /HCD 3, Ul / —vBEEFR
(AMOC—31) /HCD—3 ; BEFRICEENICHEETST - b, F#
HEET27—2E52A7TDBsAb, Hlzid, iRV $HLld—1.

CD22 /¥Ry, MICD7/ HPRY >, MCD38 PRI, fiC
EA/HV A, Hif v 2 —Txzrr—a (INF—a) /Hing 7Y F—
TATF4FEAT, MCEA/ RV ITAHaf Py BHREEEC L - THE
HLENA7e RS v 7Cxd+5Bs Ab, flziE, ICD3 0/ M7 AB Y&
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A7y E—F (Zhit, =1 b=A VU HERT 2= TR FT v IO~ bv
TN~ DA 3) Y T4 T VBRI LTHERTAZ S
BTEHBsAb, Bl Mo« 7V v/ Hi75 23 ) — o FEERT
(tPA), 747V Hivudxh—¥R7I 23 ) —» L ERERF (uP
A) 2l MRFE VE T X —ICx L TREEEERFENLTSA72HDB s Ab
AR, PUEBEVRY 28 (LDL) /HiFclb 7% — HxiE F
cyRI. FecyRIITFEEIFEFcyRII 1) 2 ; BEMERDBEZBN
THEENSBsAb, Hliid, HICD 3 /B~ T A NVA(HSV),
HTHMlaLE7 45— CD3BEEB A7z ¥, fiFcy RAFHIV
RE A e rnEREA CERTIEEERHTAHODB s Ab, Bl #ii
CEA/HIEOTUBE, HiICEA /#IDP TA. $ip 1 8 6™ /75
DT F TV anr’ b LTOBsAb(Fanger b (B3 228 ;8
FUBMHRE LTDOBs Ab, XX, iv X1 gG M7=V F . ik
—RATFF fwaNEFHE —¥ (HRP) /JASAVEL, I/ RREF
SRy T RE AP, IHRP/HFITC, MCEA /" Bip—HF 7 F&—
T (Nolanb (ki) 28R 2L, ZEBRAEMKOFICIZ. MCD3/
ICD4  HiCD3 7, HICD 3 HCDE /HCD 3 7TRLUHICD 3 HiC
D8 /HiCD3 7TH&Eh3,
AEMBRCERIN TS AE IRERERT) X fESa7) v OER
FAAL VD=7 oy Z—fieE & blc, BEY 7B (IRFRT. FlxiE,
Ve — VI REEEER) © [FHae FAA v 2 osfgos 7
T, HEMICE., RERERTE. FUEORERBENE L UREA (B
FREGEOD) DA THD (Thbb, BETHD)) HEOHGKEELZATD
MHERFOT I /EBEFIE, RESn T VOER FAA( VERTE OBSEL S
to, AEMERTFIIBILIRE a7V OBE FAA VESIL, 1 gG,,

I1gGy 1gGb LRI gG AV THAT, 1gA, 1gE, 1gDFEL
X1 gMREPOEBEDHEEIu TV UNLBLZ ENRTE S,
AIMERCHERAENTHWBHE VT FEESRAA V] X EEBRARY T
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v REARE., BIUOEHE LT ARAO L 77 —OABRNEEE D/
LT AEEORAROMBEER L 7 ¥ —( 7+ OEEOEREL L
BEELZVD, BEOERERIZBNT, LETFF—E, AES a7 Y ra—m
=77 IV =D A A= L HENZIEA AL R T AMIERRAR ) AT

FIZH%ET 2, ES a7 Y VA= —=T 7 I =D A A=TE RV, Fh
bbb bd. ZOERIZL - TARNCEELIMORRN R VS —1X
A AT AT —THY, FlTFur X —EEEER TS
vy — (L7 ¥ —Fur i —E) Th, TLT~T rRAZF U
SUMBBFHER T L P Y —A—R—T 7 I Y —D A 23— LNl &
HFHT, #lzik, (E. LBEXUGP—-) LT Tha,

A T 5 G FAAL ) . BENR L2 o, BIUYWE
LSIEXIETHRABD Y v FOEMFREEE D L b RFT AL 4 —
CHTHEBORBOV T F HRGER TR T250) it ofBE0HE
WH L BFERERTIDICERENS, ZoERE, o, BERWZER. k|
BOLE7F 2T 5 F o FichERT 5HE %2 &1,

AEMEPCEH SR TWD HE [2ESBEREMNERT) 1. 27ED
2ODHEHREMEFTS (Thbb, 20l LOMBERTHE FAL V24608
o) (ERIEERSINONZ)REMGERT 273, SEFERECEMERTIE
. AEMICE., ERSTTARBEW0O89,/0292258(19894F4A6HA
B, BRINMSRFEP 314, 317 (1989450384 BXUKELEF
#5, 116, 9648(1992FE5A2HBNIARENTHALSIE, ~
Fuifv— ~7rnh)e—F@~TelEERE UCHALTHZ ENTE
5, HE LWEESFENAEGERFR_BEEEN T D, —EREMASENS
HAFoHlicii, CD4—TgG,/ INFLEZ7¥——1gGBIUCD4—1¢g
G/L—kL7Fr—1gGHEEND, BEOHTIX. V8 RF—I 71
+74#— (LHR, L= L7 F) OV SEHEOHEL, CDA4OHIV

RO L 20FEE, HI VEBS., BETIEROTFIIERIABIZBWTR
WrEE L LCoBHAOREENSAH SR T3,
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ik — BN ERFFAT(Ab / TaxAT)] ik, (RHECBWTER
ENTVD) e bbb 1 oORBEFERT L bz, (FRIEERINTVWE
) itk b7 b 1 2oDFE FAL VEHEFOSHTEE T, flRADb,/
ITa%xA7i Bergh (Ei) BEOChamowd (L) 2&oTie#
ENTVWAEBEMCD4A -1 gGHFATTHS,

TRE X #F2OR)XTF FORBAICEBWT L DFE 38O T
TR BB (Fid. TIBTROMEOR) CHAEERATLIELORY AT
FRicRiT 3 Tl 7 VBEE (bAHWE, RAK{tHE., NADH, 45
v, FADERIALEREDOT I VB TRVVLOR) &, B LWAHEI
VAERAS ERRERE FAA Y (FREEZOER) RomE /a7l o
RAAL L TCHD, LL, ~TuvwilFv—Lt 72 —2BR+THRY XSFR
MORE, $AENGF, NT-3BLUBDNFRED 20U EQDY H Y RD
MoRAES, ZOfBOHECEEND, FELVREIER, FELEI gGH
FELLFE BN, RHFELEE M g G HEPOFEENLIMETI 7Y
YDCL3 KA VRED,

(o) 73 JBEEL, TORELY LS RUHEFEELIIRE RAHE
BXALBD BAl BEZL-TBRENDTIVBBRETHD, BAT IV
BRI, RREET I VEBEREERREET I JBBEETH Y BHR,
FKRTFHET L/ BBRENFE LY, TREFEE 7/ BEREX 885K
STa=RENAT I/ BEE, BIUERFTFLEEPCT/US96.701
5985 (ZIIZEL L TZ02ERERMEPCRGAEID) DR 1IKFR
ENA7TI/BEETHD, [FEXRREFE] 73/ BEEEX. BEERICI-T
a—RERTHWRWR, RIFFFETHROT I/ BEELEGHEGTIZE
RCEIBELEWRT D, ERREET I /BEREOfIOE., Al /s
v, FAr=Fr, ANy FmEREYY, BEAOPE]l Ilmanb, Meth
.Enzym. 202:301~336 (1991) BRI D7I EEL
TruZREoo7 I ) BEREOT FuZBEFbhs, RRCHEELAWE
@D
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EORT I VBBELENTA-®IZ, Norenhb, Science 244
:182 (1989) BEXUEl lmanb (L) OFEEERTSZENT
&5, BHICRETIL. ZOFEL. FRREET IV BEETY Ly —
t RNAZALZPIICIEEfL L, £0%, 1 E e TRNADKESR TR %
119 2 & 280, AEHOFEIZE, 2R LEL120TOT I BRELER
TAHZEREENRDB., 20U LOTOERELBERTHZENTE S, BHEIL.
E1LORIANTFRELRE2ORY SFF FORBZBIT BT R COBER,
BHMINI007 I /BRELZICTERY, BHIZHE LWEET HYh
T3, MEHETW2] i, BEPFEMICITBE L EMTERVWI L 2R
BB, BAEEE, GF L BUEERITR-H VAL T ¢ FEEORERD
ATREfE R BT DI, VAT A TRV,

[EOER] 1. 72/ BRASEHS, H1ORYXTFREFE2ORI FF R
EOMTRETHEER LT, BIFF FlloRELHEER 2 {RESEET
BBV TF L AL VN Ta—FENBLICEETHIENTES,
BHDORY AFF REa— FTHEBEE%R TS, TOLIRERICE-T, 2
A~DER, RBICFEELRWY ALV T 4 RIS, oA P Pysi— Bk
HAER S L UBIAEMEIER D L 5 RE2ERMAIERICRBE SNV, 20X
SHRBRERMMEEREZELESEAZLNTES, ZOLSRETR. H#ELLX
 BHETAE1IORIASNTF REE2ORIRTF R LOfORRENZ2MEEAE
FAEREL, BF L AVAT o —OMBRE IR E~—DOBEARET 248
BEEREDRMICERS KO WBREN D, TOEBEIIHBERIT. XRCHE
2B THVEL), ERFMEICEEMTbR RS B, v M
EZTTRAY) BEHB/D, BE [ERTD) 3, toEBE. BHMOT I
JEBEEE—FLTWDa Frodi< b1 20MA, REEIZERIC L
ZBETFREZZREENAEZITI Z L2EWT S, 8%, TOBE a—FL
TWaa Rk, BABREZ 2 —FT3a il CERENS, Z0OXL5K
DNA*BEFRICHETHHD0HMIE, Mutagenesis:a Pr
actical Approach, M. J. McPhersonf. IRL
Press, Oxford, UK (1991) ZEshTkn., FlziE, 57

_35_



BEANERTFRE, ey VEEFRERLIORY A7 —¥PE$ENE (PCR) &
EFREEE,

FEAD, 22, 7ok (AT 4 FREGOBRIKSLER VAT A ViEERED
) BBET A, AT LT, FlAIE, BElRAEN, fE busty
F P&, FEORARRLTEELRZWT IV BEEREATIZ00F0 L 5 2l
W, RTF FOBRNE LIMLERNRER, D2V oHERon 210
HMEBICEST, F1ORYALFFRELEIE20R) L7F FORAEC EA
THZERTES, EoT, THEASHhD) BE. 226, -iEgET4H—
i, RARCFEELRW ., T4bh, FERA Ths, Thidk, BRRERIR
FTORYRZF RF@ZE, & Mt/ 7 e—FARERICHEELRVWI L E2EE
T 5,

FEfL 2 TR T DT DICBAT I 7 BREIL, ey (Fl2iX, H3E~6
&) o TEfREEE] 25322 e88E LV, EEEMEE) . 73 B
HOZ AN —WICFRI 2 EERE CH D, Bx2T I BEREOREEEED
ik, Ponder sBXU’Richards, J. Mol. Biol. 193
1 775~791 (1987) KHHRERTWND,

[GHES ] ~TFaw AT v —i, TORRKROMBIEBRREOES »H DR
ERBLOGBER L O/ FkBEINAMThh~TF oL Fv—2F RT3, 20
RKBEORARS L., ~TF uwlFv—Cl83 22BWHEHE = 2 ipRf i 25
EIAMETHY, R, FLEL, BEOMLOF o B E ISR R
BHOBHRDEERD, FFE LVWEBEBHFICBWT, ~FTrerdv—id, (
1) B—) kil CTHIEENS LIS EE%EHBL 55510, RbTE
LLIZ99ER%2MAB LI, HHWT (2) A= 70y FEFIRES
BOBRHIZE > T, NRWEZRAEOT 2 JBES 0L LY 1 5 BENS
LRADITHHRRBEI., HDVE (3) 7wy —TA—Hfa, FEFELL
IR EFERA LT, Bref T EAIdEETL&t FTCOSDS—PAGEICE
DH—ice s ETREIRD,
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AFRHDO~T o vF v —ik, —RIZE, RENCH R ETERERS
o IFEEIZH— ., [EENCH—Z2EER BLOC EEWRH—E 2o R
BU., . BE LS AWRYATF FOMSEHICEET HEIERY (F]

ZIE, REZILFv—) FEEHICELTWARNI 2 RTEDIEH NS,
I L CRBIN35E, FENZE—ET, ERBOEN. 1 0%%28
2RI e, FELLIRSUERBTHDHZE, LVHFELLIX1I%RETHSZ
ELEBRLHELLEO. 5U%RBTHHILERWT D, 2L, HALEERL
Thd,

[HIFEEST 205 RF, BFEOBEEDICENT, BENIGER SN2
— FEFI RS20 HERLDNARSIZ W5, B4 SICEY) 22 HIHELS]
i, #lziE, Fee—4— BEIZGELTIRL—F —fF, UVRY —LEEE
B, BIUEERTHIE, £FEHE Y I<EBE I TV RWBIOESIRE Eh
5, BEAHMIIE, Yue—F— BV TTFMEV I AR LB
—ZFATHEZLBIMEN TS,

B, BRI OHERES] L IR R RIS BN TV BIEE I IBRERI
BHEENTWA, flxiE, 7rEFIERRSIRY) —F - CETADNAIX,. D
NAM, RYAFF FOZUWMZBNLTWAT a2 0B LTREEN S
H. NIRRT F FCBE L TCDNAZEEMICER S TWS  7rE—2—%k
A —it, FRAEFIOESCESES MITTES, T— FEAICHEIEN
CEFEENR TV AV, VR Y =LAWL, ZhafREESCTS
FOEBENTWAEE, a— FEACEEMIGERS S TS, —ikic, |
MEEMILER SR TWA] 1, EE SN TWADNARSIBERELTWAZ L%
CELTHW) —F —DBHIE, RAMVATERLTVWD ZLE2EKT D,
LA L, T h—id, B L TWDREITRY, BRI, #E 0RO HIRRE
fITHEIRD LI o TEREND, ZDOL I BEIBRFELRVWES, &
AV X7 VAF T ETH—F0E o —R, FERRN =M ICHE - THA
Eha,

I 1. ~FusAdv—0OFil
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1. HFEEloFER
BEAOIRE LT, FE1ORIRIF FEBITE2ORY XFF R (BIUBA~
FueANFv—ERBETAEEOSLRAR Y RTFF) BBERENS, BF.

INOORY RFF Fea— RTHBIESELRTNER LT, 20HR. &
ik, AHMEPTERENR TS LS, BEELIIERELIIZOMSE 2
—FTDLCERTHZENTES, Lo, BEIZ, GRNRFRERELMERT
HZZlikoT, Bl NTFREREEATAHIZLICE > TEBATEZENR
T& 5, FHkic. BABENRARCEFEELRVWERETHIESICE. Noren
b (LfR) oFEE, 20X REBEFTHR)RTF FE/ERT 5720
WHZERTED, IHIT, ~TuvAFv—0—EiL, MRS %I
WENCER I, 2080 R FoloRail, LROE0 X 5 eEifick>T
el = 2,

VRO GBS L OB ERFORBCET 2 HERARICITEbR D, LL,
AT R AT —id, UEWSHFE MO TOSENEMEMN LT, thoR) ~F
FREPLEREINEL N, TRIIMORY ST F FEMHAALZ ENTEZ L
DEEINS, #flXE, BMORITFR @2, VR, b4 —F
iIBER) B a— FTA8@BE, FY 7S FOmRNA%ZHL, ZOmRNA
ERHITRER LSV THBL TN D L EX DA MEE LRI c DNAT
ATZV =BT LR TEE, F477V—1k. BMOBEGETELIEE
Ko Ta—RFENEZ A7 BERET Bl RISz —7 (Flx
i, FARELIS0 2 0OE~8 OEDOA ) IR I LAF Fil) 2HWTRY
V—=7Ens, BRI e —7ICXDc DNAGA TS ) —F i35/
LIFIATFV—DAI ) —=2FE, Sambrookd, Molecular

Cloning:A Laboratory Manual (New Yor
k:Cold Spring Harbor Laboratory Pres
s. 1989) OF1 0E~FE1 2EIFHH SN IEENLFIRLHEH L TITS
ENTED,

(1) HisoiR
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MEOEACET2HERBW 2hEE I T WS, 20 X5 2ffnicix, £
J U a—F AR B D ORERD A T ik, HE(F A THE
. BIZE, b MERiEEETe) A ERT AR HOMMBI R, P AV =y
4

B CORMBEL, BXQ ekt b HEZFANT A DICITERHINE
Ty VT A AT L—ERBEENRS, I bOETE FRICEHRICRRT B,
BHOHURICR$ 2R Y 7 a—Fduffid, —RiCiE, fURBL T Vo
FOERT (s c) EHFLEEEN (ip) BRE2ZHEUTI Z LIl TEY
WAERSERZ LATEDL, PUR (F/id, E07 BRI 2EFTST7Z 7
AV R B, RELSRABIIBVWTRERTHEZ 0 X, F—5F
Ny hAEYT =, MBETATIV, U¥FAerarYy, £R0E5
AR Y P HERD . ZEREEREESE R EEN LTSS
DLIXERATHVER, TOL O TERREEA I FEE AL, FIRE,
LA I RRUSANVANVKAT VA 2 R ATFAMIATA L BEENTS
ayPa—var), N—e Fexi 2734 I RS BEENTS).
FNELT LT R, ERkanZig, SOCl, EER'N=C=NR (=%
L. REBIURYIEZBTASFAETHD) ThHhdH, B, ERtEo=
Va - FELRFERCH LT, (UFFERRTRARELT, FhER)
IlmgParYaF— b2 3FEBDO TS bRET Vo FE—RIZLT,
TOBRE R TREEOWAICEHTEZ LI > TRELERS, 17 Ak,
B3, arYa =R g 7uf L bReET VN N ORYOED L /5
~1/10%HVWT, ZEROMMICETERNT L Z LIk - TEMAEII S,
7H~1 4 HO®KIZ, BEEnsh, MEEFREIMNcO>NTT 'S5,
i3, AT 7 b—iCET A ETENRESRS, B, FELLE. R
URBEOa Yoy — b TEBNRESNENS, B3 7 L 7 BIHEE S8k
VA= MBIV ERRERIEBRC LD ar Y — FTiENEE SR
B, arYal—rER, FrA7BORMAEE LT, M2 Mg TR
FTHIENTEE, B, T a U REOBENMMEFERLT, fESEL
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WA Z LN TED,
E/7o—FAFEIE, KohlerBEXUMilstein, Nature
256:495 (1975) Lo THMDTRBESNIANAATY F—<ih%E
AL TERENCH—ZREEMR» /LN D0, £k, M#BXDNAK(Ca
billybh, KEBFE4L, 816, 56 T2 ICLoTHEMT A ENTE
ViR

NATY F—<EIIBWT, vUA, ERENIAT 7R EOMMOFEE 7215 EE
W& EROL S CAZERLT, REbodicERShiEF 7 BicERNI
REETHIUREELET A, FRRELELED ) A EKBFEHEEIND, HDHWIE
U EREA e e TREMRTDHIENTE D, RVT, RV=FL 7))
a— A EOBEORMGERAEERALTY VA RE Iz -l L BE LT,
NATY F—vHiNE2B5(Goding,. Monoclonal Antib
odies:Principles and Practice, 59H~10
3HE(Academic Press. 1986)), ZOX3cLTHMUINE
ATV Pz, @a L TwihnEo Iz —~vlloLsT £ 3ERE
FAETHHEL 1 2ERITEBEE T I LM E LW ET RS MICEEL
T, HHEED, flE, toIzn—vfERERL RFYFoF U T=0R
AFRVRYN T A7 2T —F (HGPRTEZIZHPRT) #KRELTHS
B N 7Y P OFREHNE, BRNIZIE, HGPRTXEMROLEF %
B AMEThOIeRFY T, TI/TFVBLIOF IV 2SR (HA
THEHD, FE LIz —<iilaid, DELICEE L. BRINHEEESM
I & o THRKROZE TR LAV ORBREHER L, HATHE MR E oo L
TRERMEZAT DIz —<METHD, ZOLIRMEOFT, HFELWVI=
o—<#ilkit, RAIDIzo—<HEETHY, Salk Institu
te Cell Distribution Center (San Dieg
o, California, USA) b AFHELMOPC—2 1EBLUMP
C—11D=yAER»PLHFEINS Inn—v#llak, 2oCICAmer ic
an Type Culture Collection(Rockville
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.Maryland, USA)2DAFRRELSP-2/akThs, £I+D
Trne—<HMREB LA -k Fo~FrIze—vilildkb iz, B MO
B/ 7o —FAGEOEECELTRE#HSLTWS(Kozbor, J. Imm
unol., 133:3001(1984);8LUBrodeurd. Mono
clonal Antibody Production Technique
s and Applications, B1HE~63H,. Marcel De
kkar, Inc.. New York, 1987), & FE/Z7u—F/LHE

DOEAFMCE LTI, Boernerb, J. Immunol., 147 (1
) 86 :~95 (1991) BRXOEHESFAMEWO91,/177695% (1
99141 1A28HKM) bELBR, N7V F—~HRBEETT LEER
Hik, BROFEICHT 5 7 o —F AHHEOEELIC DN TT vES Shd,
HELLE, A7) F—vHlZ L > TEEESNEZE ) 7 a—F AL REOKE
BRI, RERBZL - T, HBAVEBHAET v/ (R1A) E2idBEsE
EERERET vES (ELISA) Z2EOA L EMaREET vEAIC I > TH
EEND, B/ 7 e —FLGUEORBEEMEL, #l2iE, Mun s o n BXUGP
ollanddPAF¥yF¥—FH5%H (Anal. Biochem. 107 : 2
20(1980)) ko THWETHI ENTED, EOHEEM, HitBI Y
SERIEROTREEEET A NS T Y F—<filaBFAESI %I, Ju—r
FRAFBRBC LT T 7 u—= FET0, BRI > TEFS®
BILEWTED, Goding, Monoclonal Antibodies
:Principles and Practice, 59H~1048H(Ac
ademic Press, 1986), ZOBEMNCEYpERECIE, #lx
12, Ay alfiBEA— I NAEMEFLIIRPMI — 1 6 4 0#IREENRS, &
Hiz, ~A 7Y Pk, 8o ENCBNTIEKEEE LTA  ERTCAE
BERBZENTED, V77 u—ilEoTHMENTE /7 2 —F LHikiE
. BREEGHL, K ELEMmMENS, B, TeTr A rA-kETre—RA, B F
aXNANTNREL W raw NG T7 - PAERIKE). BRELRT 7 =7
47 mw NG T 4=l EOEROKRZE T 07 ) AFRFIRIC X o THEEIC S HE
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ha,

HBHNE, AR Lz &, ARMEORET e 7Y VEEAT B RS,
FERERLNA—=F) =Dk MUEEEE LSS FT RV v 28 (BRI,
<7 A) OEMBBRENETH D, IR, $ATREMERIIOER~ T ACE
AR OBEFERKER (J,) BETOSEEASEREIZL - T, ARKOHR
EEANZERCHEEND ZEFRH SN TWD, b FNOEHERIIDKREI 0T
VBEFIIEEDL ) REMRFIIOER-TRACBTZ LKL T, b MifE
B, FURERE L= EICEETS, MlZiE, Jakobovitsh, Pro

c. Natl. Acad. Sci. USA, 90:2551~255 (1993
) ;Jakobovitsh, Nature 362:255~258(199
3);Fishwild, D. M. 5 (1996) Nat. Biotech 1
4:845~851 ;BXUMendez, M. J. 5 (1997) Nat. G
enetics 15:146~156%&MK,
ELRAREEREICBNT, FUEERERE 7S 7A L ME, McCaffe
rtyb, Nature, 348:522~554 (1990) ZR&HINHE
fiiEmA L TERENEFRE 77—V I 4 75 U —hn, BINOFREEZHEHRL T
. BERFUEEITHUE T F 7 A MZEAT HBIRET O LT L > THEET S
TEWRTED, Clacksonh, Nature, 352 :624~628 (
1991) BXUMarksbH, J. Mol. Biol., 222:581~5
97 (1991) &, ThFh, 77—V F3A47 7V —%FRTH T AFER
LU MAkOLBEER TR T 2, TOBROTITWIIX, FERICKRER Ty —VF A
TV —REETIEOOFELELT, #Hiyvy 7V 7 Markb, Bio
/Technol. 10:779~783(1992)), 2oCIcHEBELL
VA ERHAM 2 L BB (n M&EED) O b MAKROEL LR T (W
aterhousesb, Nuc. Acids. Res. 21:2265~22
66(1993);Griffiths, A. D. 5 (1994) EMBO 7]J.
13:3245~3260;8L0Vaughanb (1996) ki), €
T, ZRHOHEMIZ, ABACLVEEND B/ 70—F 1) Ffilk (8, &
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MAE) OSBECET S, ROT ) 7 a—FufifkoA 7Y B~ o ET
HEERAEETH D,

EERAOIEEZ 2 —FT2DNAZ, EROFIEEZEA L TW X, RA2
FEOEHB L UBHE 2 - FI3EETEEENICES LB L) X7 LT
F R —TEERTIZ Lo OBRSICHBESIL. T LTERIREZNL S
o BBBEDNAATY F—=MllZ. 20X 5HDNADIHE LWMEGIFEE LTH
AThsd, DNAR—BRBEERD L, EODNAWE, BHRAZ F—RICRET
HIERTE, RNT, PACOSHE, Fv 1 =—XNAXFZ—FE (CHO
) MR, ERIEES CRIINERES a7V v E U EREA LIz —

~

Mka7e EOFERIZ T A7 27 g v Eh, BRZEEMRCENTE /
Ja—FARROERBIELNS, DNAKERE, FliE, =o— FEFl%E, 18
R e~ 7 ABRFIDRDYIZ, & FOBRHBICREOER FAL VCERT D
I THETAZIENTED, Morrisonb, Proc. Nat.
Acad, Sci. 81:6851(1984), TNL3IZLT, RHMEEPD
AHRE 7 7 v —F AR OFBESBEEEE T RENRFAB IND,

JEE MEE e MET 27200 FER, YERFFEB TR FaCHmbLn TS,
—fRiz. & MEHiEi. v FTRWVLHEE, O & MeiRIZEA I 1 0E 2
EEOT IV EBERESE TS, b Mok, AEMICIE. WinterBLUHt
FIEFEE HLDHE (Jonesh, Nature 321:522~525(1
986); Riechmannb, Nature 332:323~327(19
88);Verhoevenb, Science 239:1534~1536¢(
1988)) KitsT, BEENCDRELIICDRESIZ & MO IEES]
BT D ZLIE>TITH) Z LR TED, - T, £0L 574 Te Me) Fifk
. FASRIUETHY, (Cabilly., B, EENZITOEETRND
t hORIERAAS UL, B P TRVREICERTAHEOESIC L > TEBAINT
W3, EEE, HAIZIE, b MEFURIE, W< 2hDCDRBEE, BIUWHET
L, W< OO F REEDN, BREOREOELT EMcHRTIREC
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Lo TEAIN TS MUETH S, FUAE, AURICKT 55V EMES X O
hOEFI PR R LT MEShD ZEREETHD, Z0LH A
HEZZERT A, HE LWFHEZES> T, b Mebigss, Tolslis X ¢,
t MEEFIDZRTET A EEA LT, TOEFIBIUHEL BB b5 Mb
EFIEfT T2 2 it ko THREEN S, ZRTEORET T ) BTN 4
EFEIIAMENTWD, BRINEEFORE T 07 ) VEFIO R REMZR =R
TOMARBE#HE LR L CERTIA LV a—F—Ful S5 AFTEHE
BTED, ZOXIRBTERFTIZLICL > T, BHORET 2T ) VEF]
OBRERBICE T 2EEOTRLER OGET, Thbbh, BEofErar) v
DOF OFFICH T B ARICHET ABREOSITNTRICAR S, Tk, F
REZEEIL, 2B AFFIE & U HIAARES ) b ORI L UEH

ETHZENTE, 2OBR, ENHURICHT 2R LB, S ofiEodt
RN ERE RS, EHRFHMCOVTHE, ERFTFAREW092,/2 2
6535 (1992412H23AAH 258K,
(i 1) EMERTHERY
GEInTY (] g), BIUGEOEREFINLNTEY, £0£ 5, il
ZHIEEERIC L > TR ERLTWS, fld, KEMSTFE4, 745, 05565
 BRINEFHE 256, 6548 :Faulkner®d, Nature 298:
286 (1982);B0NEFE120, 6945 ;BUNRKFE125, 023
&;Morrison, J. Immun. 123:793 (1979);
Koehlerd, Proc. Natl. Acad. Sci. USA
77:2197 (1980);Rasob, Cancer Res. 41:20
73 (1981);Morrisonb, Ann. Rev. Immunol
2:239 (1984);Morrison, Science 229:
1202 (1985);Morrisonb, Proc. Natl. Acad
. Sci. USA 81:6851 (1984);K/MNE#E255, 69
45 FCHAFFE 266, 66 3% BROERMRTFAMESS /03559%
M, BREIRERE S a7 Y EHbA b T D, FlRiE, KERFE 4
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, 444, 878% . BT AMES8, /035655 ; BLUKMNESFES
8, 7635, RO, TNHTEAENTWVWEIEETMERE,
MERTHEES FAA L OEFIE, EYR0E T a7 EE AL AEFIC
ERE ST THRELEX A7 (REMERT) BYERSFICBNTHLR TS,
TR THE N TV AREMER TR, TRV X —Lofiadr 78
(Gascoigneb, Proc. Natl. Acad. Sci. U
SA 84:2936—2940 (1987));CD4LDORMEZ TG (
Caponb, Nature 337 :525—531 (1989);Trau
neckerb, Nature 339:68—70 (1989);Zettm
eisslb, DNA Cell Biol. USA 9:347—35

3 (1990);BLUBymb&, Nature 344:667—670(1
990)); L—kLsFr (h—IvIZNESF—) LOBMEZ L RNIEWa
tsonb, J. Cell Biol. 110:2221—-2229(1990)
i BIUWatsonh, Nature 349:164—167(1991))
i CD44toEr R EAruffob, Cell 61:1303—
1313 (1990));CD28LB7LOBMAZL 7B (Linsleyh
. J. Exp. Med. 173:721—730 (1991));CTLA—4
topgs s 7E(Linsleybh, J. Exp. Med. 174:561
—569 (1991));,CD22LtDREFL"7E(Stamenkovic
H,Cell 66:1133—1144(1991)); TNFLEF¥—tD
ey 7 E(Ashkenazib, Proc. Natl. Acad. Sc
i. USA 88:10535—-10539 (1991);Lesslauer
H, Eur. J. Immunol. 27:2883—-2886 (1991);8
LU'Peppleb, J. Exp. Med. 174:1483—-1489 (1
991)) ; BIVIgELEFF—abO@hfF 28 (RidgwayeG
ovman, J. Cell Biol. Vol. 115, Abstract N
0. 1448 (1991)) REBHB,

bol bEMT, bolk bFERERREMERTHRINI, AERTORFEG AL
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v (B Ve —0MEA FAL(ECD)) %, ®ES a7 ) VEHD
bV E T c HRIOES SR b0 ThHS, BE. ARPOWEMNERT &
AR 2 L EICIE, AERTOBE RAA V2 a— FTaMRCRmIcid &

S, RIETTY VOER AL VEFIONKGE 32— F T AZBRIC RS &8
M, NEHOME L RETH D,

WARZIE, 20X S RBAEEIICBNT, I—FS8hAXATRYTFI
i, SRkl e Y VEHOEE FAS OBV Y, Ch2, Cy3 D
B RAL OBBHEEERFFLTND, EHE AL VDOF ¢ FAAL X OCKE
RICRLE S8Ry, BEHOC, 1, FHREBEHOIEEEEOT <N TS
RO TH, ERECEOME CTHE SEAITEHEETRRWVD, FEOHFAL

I<HmonTHWT, EWEREEE, KW, 7231 a OFEFREERRER b DK
TAEECEREINS,
HELWEBEBEIIBONT, &/ a7 G, (1gG,) ®Fc FAL VD
NEMAEZRFOERS 2GS ¥ 5, BEHOEHERE 2% 4ERT ORI
BESE2ZLLAEETHD, LirL, E0HELIE, HFWIZIgG Fe
EEET 23 AW (F2bh, BEHOEREROROKREL 11 4
ETDLEEE2161HTED) OTSLMICHD v VHEENOIEE HESI.
bk, DREF 27 ) ORBOBNEMEICHAN D, Bl E LW Effesk
BT, ERFOT7T I /BEFIEZ, 1gG,. | gG,. FIX1 gG,D
BHO (a) B VEHE, BXUOC 2 C 3hbirfERic, £21X. (b)
Cul., BV, Cu2. BLTC,3 FAS VKMEEES, e ST 502
HAIEE G, Rl mEmoERICL s TRETDHZ LN TES,
PAFRAEE AR T T, REMERTFIIAFv—L LTHEAEL, ~F 1
FAv—Flid~T ulEE L LTEET D, —MRBIZIZ. ZhbnoFHEEL
ToE a7 ) ik, Moo=y MEEER Lo TWAIRT Thsd, BERNL 4
REOHERMIL, [gG, gD, BEIUPI gEZRINABETHE, &5
FROGE/ 0T ) T, 4AKEOBERMVSIBRVEEND, Thbb, 1g
Mik, —HI, 4XKEOERKA=y P EVANLT 4 FiEGICL > THESE
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EEKRELTHEET S, 1gAZu7 Ve, BHICLoTiEl gGol a7 v
b, MEF TN Fv—OETHEETHZ B HDE, v Fv—0D8HE, 4K
o=y MIRLLDOTHSHZ bbb, BR52L855,
BIRMEOEHIIC S FN DERAEMHFRTO S FE I FE 2 H% L) TR
R

(a) AC -AC, ;

(b) AC,~[AC,;, AC, ~AC,, AC, ~V;,Crpp E 7213V, C -AC,] ;

(¢) AC; -AC,~[AC, -AC,, AC, ~V;,Crp V.G ~AC, 7213V, C -V, Cp ] 5

(d) AC -V, Cyy[AC,, FHIHAC ~V,,Cypy F72bEY, C -AC,] 5

(e) V,C AC,-[AC, -V, C., /1Y, C -AC,] ; BEW

() [A-Y1,-[VLC-ViCyl s

T, A, FhER, A—0RA-AERTFOT I/ BESIEZELTEY

L. BT VREDOFIERAL L THY
. RES T CEEHOWERNAL L THD
L RES T VBREOER FAL L THD

Cyld, fEZ/u7 Y VEEDER FAAL L THY ;

nifx, 1 X0 bREVEHTHY ;

Yid, ARG REGEAOREELRL TN,

WEREHT 0, LREoEER, ZEREBET LTV TE P, &6
FAAY (J) R, REZTeTIOZOMO FAL ERERTHWRY, &5
2, VAT 4 FEELRENTWARY, L, 20X 57k FAL VBEETE
Iz & > THRETHIFAIE, Thoi, RE/ar ) 5 TORTHD5E
HOMBIZERIRD I S5BHREh TS,

Fid, FATEHEEORRE/ T v EBAEDIC, RS a7 rOE
HEBREORF O EZERTFORFIZHFATEIZ L LARETHD, ZOEKE
BT, /7 ae7 ) vof7 -5, a7 VEHOE Y EC
12 FAA DD, £713C, 25 C 3 FAMYORD 3’ RBHERTFO

O < <
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EFE2pe X1 5, FAEORE®MN, Hoogenboomb, Mol. Imm
unol. 28:1027—-1037 (1991) iZ&oTHEEINTWS,
T ) COBRER, MERT —RE a7 ) VEHBER ) STF R
EEWCSE LTV DA, Fik, AFERTEESEMSTINLTHFET S E
bHAD, BIEDEE. RES a7 VRHE 2 - FTA3DNAM, AN
L ERF—AES T CEHMA Y NI BRa— FTHDNAL EHICE
A5, piERD LEIC, "7V y FOEBHEBHIEENICSE LT, ¥
ANT 4 REETHIINERE v 7 ) VEH-REO 2 OEL 6T 2B R
Bru7 ) SRRt RS, Tl REER AR TADIE LES
Hw, BRI, 198943828 HABMKERFE4, 816, 56 7THIT
FIR&ER TS,

IE LWEEEIRIC VT, ABEAOREMNERTFOBECHAWIRE 0
YV oiFE. 1 gGREZ a7 ) VEHADERIND L 5T B, b FOfk

BIERETICOWTH, B gG BEWRI gG,RZET 7Y oSN EFE
L, IgG 2ERT2ZL0ERRAL. BELEL 274 ART, g
G REMNERTEDENCBUTEI LD, ZHIZX LT, 1 gG,0%
BUZik, ZRED LRV EVBRFOREWEERTHE T T A L GHRREL RS
o LML, BEDAEMNERTFEENO ] ¢ ORMESHELREL 221X, B
7Y O ZOMOBENTHER L UOBENTEE BB T & Tbd, 2,
1 gG,oE Vi, LUVRS, AL LAWY, 1 gG KRG ERD L
ELKITVBEENTHERTIZ LN TERVWL SRRV FEET FAM V%
RFANDZENTED, b —OBETNERDE, EFETHS, [ gGh
BMNERTII2HEOREL A ~w—THBMB, [ gABLD] gMRED] g¥
TEATE, ThER, BERER] ghedfv—2=y Do RBEF vt
EEAFELLY, 1V ERTOEABETAEDIRFIENLABENERFT
i, FeBRIC L - THESHAEBHENHEERL 7 = 7 ¥ —HiELEE
ThbB, 1gG,. 1gGBLITI gGiTTT, A ERTOEREN2 1
AT, MEREDET 2MAIMNBAITERENRERS, 1 g G0 #HEEE
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EAETEHLRET. 1 Gk 1 gG, &Y B8 < UHABIRIEIE 25k
L7, &6, 1gG lixBA-oT, 1 gGoid, BMERELITFPEHREDF
c LETF—TIIEES Ly, HEOBMHEILIZE LTI, 1 gG A RETHA
B, AERTOERNE, Ol gGT AV FATORNIHFD1LTHS, & b
OWEEIHE L LTERTL291, REMERTFERET L ECEBRT MO
BELRL. BEDTAVFA TR DT A 7O THD, —MRIICIZ, M
EEMCEREhD Tl £ TOEBDRNT gGOT A VY A TIEEHFELN
o BIZIE, 1 gG ik, MEFEMICEN SN T ed 4 7HEEZ42LhboT
BT, ZhtmH5 5201 (Gm1 EGm2) HiF c BIRICMEL TWAR,
IOYBbO 1 OOFMTHAG 1 m ik, RERENZV, ZhiZHLT, Ig
GLIliE 1l 20MBEEMICEFISNEZT i AL THRHY, ThoDTXTHF c
EEPICH > T, FORND 3OO (G3mb5, 1 1BEWU21) Firdiks
FEE L OR—DT7 a2 A FThbo TS, LdoT, v 18BTERTLY
b v SHREMNEFERTHARERE L TORMREESR.

ERTEHSE 22— FT5c DNAERSIEZ, 1 gD c DNAERSICT L—L%
S THAESREZ LT, ok bFRGICREMNERTIEBESNRS
o LU, ¥/ AD1 g7 T 7 A MCBEERAZELTEL WX, Ga
scoigneb, Fit;Aruffob, Cell 61:1303—131
3(1990);B¥LUStamenkovichH, Cell 66:1133—
1144 (1991)) BR), BEOFA TORMEZIL. BROZDDOI ¢
EEFINEETAZ AN ETHD, | gGOEHEEHEE2 2 —F+35cDN
AR, B ELERMBEmO Y RERERO c DNATA TI U —hH0AMER
FEFlIEL LI, ATV FA V=2 aEhdBY 27 —-PEHKE (PCR
) Biflc ko CHBET D Z LR TE D, AEMSRTO” HFRF L1 gy
Pa—FT5cDNA%, BAFBEEHEOF CHRANICERITEZDDT T
AR RRZ F—DHIZDEDRBDITED L IITHAT S,

2. BRBIV/ FRITEROEH

BRI/ EHZRERET L L LR ABRETRIRT A 00RO L
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BL LT, XMERITPONMRAR Y, BRSOV CBREOERE AT
L ANT AT —DERTEEERD, SIRTEEIZE ST, HEEIT, B
fliEi DREEFET DI EHNTE D,

HELWEMERE, RES a7 ) VEERAL UDCL3 ALV THD, &
O g GV T FA FOEgMEREL” b BERFAEINTH D,
IgG. IgA. I gD, I gE, BEUI gM®DC;3 RAA L OEMEmOZ
FET. WY ANDIBELERTIOICEERBEEREOBRERFEEEN TS (
Bz, PCT/US96,/701598%2R, £o£xR, 2ELTIZ I
HIAERD), C 3EMALZUETIOOEML RO, XHHERENTICX
2T, bt M gGEHDOHIZET S, F cBETOHGFHEFESIE. Cy3 FAA
CHTCIRERR Y R B E R BRMEEEAE S OR LT, FYay
MEERCL2 RAA Tk, ZOBEPSICE > THRETHLEWND LIRS
hizzs b3, (Deisenhofer, Biochem. 20:2361
—2370 (1981)), &b, WAHIMBMBOPIZIE, RFWZED

Cu2BITC,3 FALUBBREENLZVREY, 2 oOEHEMTHE, FAEAE
BlENDLERXVANLT 4 FERGPDEIEHENS(Kingb, Bioc
hem. J. 281:317 (1992)), Lizd->T, HEHOERIF, VR
NT 4 FREEERRET R LEZ DN, ZOWTHRNEEZLRD, ZhbOMf
ERLUMEECET 2T — 42 E LD TEXD L, RBEOEREHOEA/IZC,, 3
I oThibENALVIERIZESD, BT, Cy3 FAA ORI
ERELT, BR-oREHO~T v AFv—OBRERE LT, ST 55T
TNTFv—OEGEHET IR TELNE LA E W SRR 2 ENT,
EHRMECHATIERICL > T, ZoFEERAOVNIE, FdEwAFY—LV b
AT IF v —OFEREEET D Z LR I ERRENE, LERST,
BRORY ATF R EHEOCL3 M E EELR Y ST F FEEEEEHL T
CE—ERRE ORI ANTF FEBRSEDLZENTED, HELWVC,3 K
ALV, BEbl gG, DX %] gGHiFKKBARTAHOTHS,

R LIIERNEBRT A7 0OBRFLE LD 5 AEMARESFAEERTHS
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o T LI BERRBATEISRIAZESGELY,, HABENMAENRT
WHADNEPEHETHZHIZ, Leeb, J. Mol. Biol. 55:379
—400 (1971) OREEMT 7 I 2EFNT, BEMEICHDEE L FE
LoEphEEEE (SA) 2HETRILENTES, LT, F—LE _OFRY
TF RFOENFROBERERCOWT, —FORY RXTF FEBREWEZLT, SAZH
RZHETAHZLENTES, FLT, SA (Ff<=—) —SA (/=) LW
SEREANT, BMEoT /) v—B LA v—BOBMOFREDS ADERY
HETDHZLRTED, ZhICL-T, FAv—%FETD L XIZS ABREST
BREOY R P TRENS, ¥4 ~v—OFBRENOSAY, AU7I/BORI
7FRGly—X—G1yDSAOHEmMEL HETS, 2L, X=BHD7 I
JB(Roseb, Science 229:834—838(1985)), (a
) BB THA =TS AP LEBE, BLO (b) SAR, #ut
BRI FIBITESAD26% LD b0 VWEEFEMERELELD,
2ODGEERLNPITTHIENTE D, TRbL, #HET5 MY A_FF R
RT10%EY BEVWSAZLORE(TRLL, ” Bihi” BE). B

SO, HIETA RIS FRREEBRTLIO0O%ED EEL 25%LDIFENWS AL
boREE (bbb, ” —EEbhiE” BE) Th3 (TRoR1BR)

_51_



#1

SARMEI)P—a¥ 4 v— %EYARFTFE

BE | MURTFRA | m)~TF kB | RUTFFA | Hwy~rs 1B
No.

Q347 221 jio 25.0 26.5
Y349 798 839 52 57
L351 67.4 11.7 39 20
8354 534 528 11.3 11.7
E357 43.7 453 0.4 1.3
83164 21.5 15.1 Q.5 1.4
T366 293 258 0.0 0.1
L368 25.5 297 1.0 1.1
K370 55.8 623 11.5 11.0
Ti94 | 64.0 58.5 0.6 1.4
Y397 50.3 49.5 13.2 11.0
D39¢ 39.7 3.7 5.7 5.7
FA05 53.7 52.1 0.0 0.0
Y407 89.1 203 0.0 0.0
K409 86.3 923 0.7 0.6
T411 4.3 1.5 12.7 38

T EREREIE. leGEaEiEicHhBMY (Deisenhofer, Biochemistry 20:2361-
2370(1981))

RYARFF FHEEEICTAREBHRODEIL. Insight™I2r74
(Biosym Technologies) Z2EDHFRBETY) IS s
FGLERWT, ARAZLENTED, ZOTalFLEHANT, F—0OR) 7
F FOTMEPICE LN ERE T, AEHFRO/NSVEESE, A LV RE
A EL L OBRE (Thbb, BE) EAHTLNTED, LT, £Z
DORY AT F ROEME TP OZRET, BEICEETIREEZTT. ERETR

FTHEDITE LeEEE RO D, B, ZOREMIHARRRKEZVOT, Ml
HEBO/PNSRBEELBEMA D, —EORMREBRICHE T, HfliE o =Kok




EERERD L, B—OR)ATF FoEME LIOEY R ECE N, B R
KREEOWER, FRIE_ORI LTS FoEgEmm EOZERMH G Mz 3137
Thd, TNODOFITIE, H—RRERE, Thbb, SRICLsTEAINE
MR E X ERAE TN T AMER L LT TH S,

B—RIUVE_ORIRTF FRENETNC,;3 FAL Y EELGEIC. Bt
THLELEOTEALOBEFZBRNTAZLICEALTE, B gG,»C3./C
13 DEMEIE, £REHS 109 0AMEENE 4 SOFTAT A Ech % K
AL ED1 6 DEBELEEATHNS (Deisenhofer, LR BLO
Miller, J. Mol. Biol. 216:965(1990), RRERZ
CIEFFELLE, PROMEITAH ECHABERENL TS, ZoBMIT. fEH
L7fEfEss, FEFDC,3 FAL OB ZEROPICA LTI, AEOE
BOPIEHLCHEMLTLE SERER/NBIRT220DTH D,

BTEFTV T EoT, HFELWE/ BV ALBEES—AREShEL, X
H B CRMOENREAWT, R FF POy I BREREEA
T5, BEE. RIASF Fea—FT5DNAR. EREESBR - EANGE
Mutagenesis: a Practical Approach), t
. CRBEEN TV AEREAVWCERT IR L VSET S,

ZV IXI VFF R X DRAERFRDS, E—Fh3E_oRIT7FE
a— N 3DNADEBRERKERUST I DOHELWHETHD, ZOHIN
iZ. Adelmanbd, DNA, 2:183 (1983) ITX-oTHHEETATH
L5, YUBNaTFcBWCAMOENNTHD, HHich~ 2L, TEOER
Za—FLTWAFVIRXRIZLFF FEDNAGFGFHENS T I XS XEFBZ L
WEoT, B—Fil3E _oRITFF FDNAZEET D, ZOHHDNAR
AT RTAFT—ORERELERABODNARIIEZEDL, —BREHO T T X 3
FERFAZFVAT7 75— CHD, MMTVFAE—T 3k, DNAKY 2
F—E¥EHNT, AVIXZ VFF F7 T~ =R BALHEMET, ~F
v AFv—DNA~OEFMFENRELE 2 — FT5HEHE CH D, HEICHME
3]
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RE_FHO2EERGHKT B,

WellsbH, Gene 34:315 (1985) BiRRBLZAZLED
->T, B ET2DNASEEE, MR IXI7LAF FET o) 7 &
TR LEGRERZ T VAV FCEBRTHZLICL»T, Ity NERER
BWRETROZENTES, PCREKERYL, F—FLBEZFRYFFFD
NAOEERFIZERTIOICEL TS, UTOBRIIBWTEDNA%SIA
LTWDHR, ZOEWE. RNATHGEATIZLNTEHEEEND, PCR
BFiff Lk, ik, ROFIEZEF(Erlich, Science 2
52:1643—-1650 (1991), R. Higuch iy LEE,
p. 681 —70%%1B).

PR 73R DR ER LSS, ARBAL, ~TF o< LFv—DDNAD
FIZEY X7 UAF FERPEATE), $EFTEO~Tuv L Fv—R)
RIF FEERTEHZ Lo TRBETIZLDOTESB~T RO FT—DT I
JBERFOERESEET, 2Ok 3 REREINICL. iR, ~Favrde
— %R TAHE—RBLIOE_ORIRFAF ROT I ) BESHTOREORS, &
A, EREERSESENRD, RENAAEEDLLEE LWIIFERSFEEZ Lo T
HETIE. BROGEEDNTEL L IIC, KR BABIUVEBEREZMASD
¥D, 7Y avfbBfiof b MBEEERELEY LT, TI/BEaEX3 L
EoThH, ~FusAFv—DRREDO T ey v TEEXDIENTES,

BREREERTIOHE LWVEBILHLD, ~TuewlFv—RYLTFF R
DO—EOEREZHIIEREZRET A2DOFRLFEIE, Cunnighamé
Wells, Science 244:1081—-1085 (1989) itk
STHRRENTWD “TIToU ARy oV FREIREESZRE” LunbhdabDT
b5, ZIT. EMNBREOBEEFRFOIN—TRRAESRWLIE. Arg
VAsp, Hi s, BEUG 1 uREOFFEMEE), PHOT I/ BELIZA
WHBLETI /B (bobblHELLE, T77=20FERB3RIT7T7=20) CTE
EH|ZC, TI/BE, MREOWNADEFOKERE E OWEFERICHEREZ
b, LT, BEEAC, FREFRICHT S, BLOG/ ERITNOEEZEES
HBATHZ LiICk- T, BHRICKH L TERENRBZEERT FALM VR X HICH
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FTHIERTED, ZDEII, TI/BEINEREEAT S0 OHMRETD
BEOTNTH, BREZLOLOOWEZTHRED Z LITTE AN,

W, ERERICE, ~T e~ Fv—0IEEERN L ERIc BT B RENL T
IBREBPEEND, BRREROHIEE 2ITRT,

x2
PR 27 BHOEH IFE L WERA

Ala {A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gla; His; Lys; Arg Gin
Asp (D) Glu Glu
Cys (C) Ser Ser
Gin (Q) Asn Asn
Glu (E) Asp Asp
Gly (G) Pro; Ala Ala
His (H) Asn; GIn; Lys; Arg Arg
11e (I} Leu; Val; Met; Ala; Phe; Leu

Ay
Leu (L) IWAYy  ; lle; Val; Met; Ile

Ala; Phe
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; He Leu
Phe (F) Leu; Val; lle; Ala; Tyr Leu
Pro (P) Ala Ala
Ser (8) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (YY) Trp; Phe; Thr; Ser Phe
vat (V) 1le; Leu; Met; Phe; Ala; Leu

' JAs

AT FT—DRI ATF FOXFEME, KREFOREICEEND, ~
Fu=wLFe—nEFEMiL, ~TuelFe—, FERFFOTITIALOE
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M7 2 EBEREE. NRBELZRCRBOBEORIINABERETSHZ L0
TED2ERWFELAEKEERT, FFOTCEBATLIZENTED, ~Fn
TNFw— R ) RTF ROJIDOF 4 7TOIREEH T, BRBHOBEZEENS D
DIZiE, R XTFF ROFERD T Y ai b ¥ - 2WETAHZENEENS
o WELIE, bEDATrIAFY—OTIIR NI E—2 ERESE
B0, BLUOV/ R, b eo~nTueAFv—ZRB3FEELRZW Lo L
firk—2l b2 Z L2 BHKT D, ~TF v AFv—RYATF F~DTY
T ACERED AL, — 2oL EONFEER Y a v bR E Eh 2 L 5.
T BERSERET S I Lo THAE TS, — o EORY VERIEF
VA= EEE, bio~Tuv L Fe—EIIAMERIIBERT I LICE-
THEETRH 2L b TEB(OMETEIYT Y a v LD, BEICTARDIZ,
FELLE. DNALRATOERIZL-T, Bz, 07 I/ BEREh
ZabFreffli+2L5, ~FuevwAFv—RIXSF FEea—FFL5DNAD
FORESNEEERERREIT I LI LT, ~FuwAFv—nD7 I )
BRI 2 WET D, ~Tav i Fv—RY 27F R EOERSOREHMSE 5
BOFTEL., (LA ERIIEBEREAIC LT Y oY FERYXTF FiEE
ERHZETHD, ThHDOFHRIZHOWTIE, 198 7 9A 1 1 BRITOEE
B ABRES7.0533058, BEXUGAplindWriston, CRC
Crit. Rev. Biochem. pp. 259—306 (1981) Zic#
ENTVD, ~F v AT v —IZEGET DRSS OHIRIE, L3200 E I3 EEE N
AT 5 Z B TE 5,

~NTFuvAFv—OROF A4 TOEFGEMIZIX, ~TrelFv—RYXTF
P&, KERFTHE4., 640, 8355 ;%4, 496, 6895 ;%4, 30
1, 144%5;%4, 670, 4175 ;%4, 791, 1925 ; BLUHE4
, 179, 337BXEBVTRTRENTNWAEHFET, #flxE, RVxFL 7Y
a—j, RV FarZYa—l, FhERIAFTAFLUORE, &8
FhdEH R EEERY) - —D— DA SR I REEN D,
ERATFu2 LT v—ORERRI b > TPRT A LIIRETH LD, B
ENEEEKREAI V-7 LT, RERERREZBR TS LPNETHD
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tEHohE S,

3. ZBOREE L O~TF o LT v —DHKE

DNAZ2ZBARERIETT, AAMEBCTHRRINTND & 5 edb@ 0B s Bk
Uitk MERSEIZBW TR M raeZs i x i E: Ane, ZofaTi 2
—FT2DNAZRISES, LIELE BhiERARIL. ~Fevrdv—=%
WO N 2T 2D @ZE, 7Y b ER T A HEEHMrE S
T v AT v—DEERE), WALBYHIRORBEAI ¥ —LETLEEA
TWb, LaL, FTERTAILIE, Zo5FRE. EEEHORFRTELS
HZELELTED, BE, —2OrF— FREAIxOR7 & — LZHEETS
VE-RY)VATF R EDRIRTF N, BEOBRERY TR, BIOG, ~
FrvNFv—EBERTDDIMERBORY RFF FOTRTa—FF3DN
AL > TOBENREBEERT S, LrL, E—RITFE, HFRY
7FF. BLUOHBOBRERY XTF R (~FawrFv—0psg) &, Blen
RBERTHBLEE, BB LRI XTFFRE/ Vb THRSEESEZELEEE
Th3,

~TFavAFe— L HBEOBREE - FTAEX 7 LAFF (FHlxE, cDNA
¥713% 7 ADNA) &, Ebh%7o0—=r7 (DNAHIE) F3%R0kx
Hiz, BHRAEER AT ¥ —OPICHEAT D, ZLOXT X —5FHTHZEMRT
&5, —BIC, N7 —OERERL LT, KObLDOE—DLLEEDLR, Z
LIZREIREhAWY, TAabL, V7B, SElEsE, —oLl ko<w—2%
—@EF. DN —FF, TuE—F— BILOREKEES,
ATFRIAFT—ORFTHDIRY RFF ik, 7 ARG, it #h
VST, BRBY T BE R Y ATF FONRKSI RN 2B %2 D
RYRFTF RICE LRI RTFRELUTHERTZZ EBRTE S, —EMIC,
T FNEHNIE, RN X —ORSTHh S, £, 7 X —OFICEAEIRD
DNAO—ETHD 5, HFACEIN D ERO RO 7 A S, BEMERC
Lo TEBEIN, kv rZahd (Thbb, V7 FPAXTFH¥—BILL
S>TCREENE) BYIThD., EEEHOBTMR T, Y7 ARSI %, #lz
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W TRV RRTyE—E, = —E, 1 pp. TEEEAEEE-F
b1 1 DREBEFNGRE IA—TLBIRENS, FEHDOL TN
EFITEXMZAZ N TE S, BETOHWEITbE 2 dItix. REDv
ZFAEFE, BIZE, BEA o E—F, o RFOEERF(Fyhoeg
A (Saccharomyces) &7 _evftA (Kluyvero
myces) o« HFOEERS] BHEIZOWTIE, 1991E402384HD
KERFFHES, 010, 182FIZFHBENTWVD), EE3EMART 74—
BOHEEF], C. 7VEHLR (C. albicans) ZAarIsi—F
OFERFI(1 99 0FE4 A4 HAMOBIMNEHFE36 2, 17958), i,

199081181 5ARTOEEFFFAMEIO0/13646FRBHINT
WAV T FAREIESCTERTAZENTES, HWALSDWR THRIAIES L
XL, BRoO V7 FARS B2, FiRERRAEEFOSLESIC, BE
L AVERT, ZhoOa T2 MIESL WIS 2ES)) THoTHDH,
EHEM ORI DY ST ARSI LE L TWE L, £k, FZE, Biiortxog
DY T FADE S, DANAOGWERTEALGEL THAH, 20X D 7RHl
BEARIRIC T D DNA %R, AR TRV E Sz, ~FaevilFv—%EK
THRYATF Fea— FT5DNALEK S5,

BB p—bru—=y IRy H—t, —2l EOBERZBEMROS T
Ry - DEBBARRIC R DEERFEEATHD, — BRIV, Zo—=2 PR
7 F—=ZBWTit, 2oL, BEORAEDNA LITMILIC, N7 ¥ —3H
BeEsLO2T2EFITHY ., EHEBLERELZBEERES 2 30ESITH
D, ZOLESEINE. SESELME. BE. BLBUAARTL<aMbILT
W5, 7723 FpBR3 2 2O8HEMMERAIEL. BEAEDS T ARMEICES
L. 2u 73 A FORBRITBEBICESG L, £/, SEIERVAAROME
M (SV40, FVF—=, PF/UANA, VSV, ¥EBPV) i, Wi
MR cTOs = Ry F—L LTHEATHD, —EI, ERE%GEL
WO BRETFIZ, WALSHORRS ¥ —IIIFRETH S (S V4 0 DERIBLE
RIX, FEI7 e e—F—%FA TV LWV EHOEB C—RMIITANLRT
w5,

_58_



RBART F—b a7 =ik, BREAEY— A — b Ebh oK
A#EBTERo T Rithidie biv, BB REAEETIE. (a) #fld
LTV xFwALYy, A MeFe—b FRRFIIHA DR
EOFEMBEE RIEEOMOBRICKT A EMET 50, (b) RBEK
ERBERMET I, 20 () flaE, "V F2B (Bacilli) @D
—T5=rIev—EEa—FT2@ETOLIIC, BERHILITEMTE 2
WEERRESEHRBT S, BEHEO—FITIE., BTMBEOEEEIESE 2
ThOEAEFFAT 2, BREEROBBFICL > THEERT 2 ORI L
Rark. FANMEZ 5324 "I BEEEL, ThCL - T, BEHABREEE
B, ZOLD REERBKEOHITIE, XFv A (Southernb, J.
Molec. Appl. Genet. 1:327(1982)), ~f27x/—
ABEMulliganb, Science 209:1422(1980)), %
iAo a<wA4 (Sugdenb, Mol. Cell. Biol. 5: 4
10—413(1985)) LWHEANH\LIE, EFRDO320OFIX, #hFE
n, G418 L IRA~vA T (FxrF(geneticin)), Xgp
t(wAf a7z ) —NER), Elidngra~vs vy, BYAEHICHT D
Bt E Bhiateodic, BHERORBT ORE FICEsEE R T H
WHERTNA,

ELEIIZ & o TEYBk~—F—Db 3 —oDFIX, DHFR, £7i3F
IVUFF—ED LI, ~T o Fv—OEERSER Y ALEADH DM
MOREZARRICT ARE~—I—Thd, v—I—FWMVIAALE DI, BE
MRS DS, ME—, #S L TEEEND LW S RIEOTIC, WILBWHIED
WHEREEZE <, BHOPOREFAERORE 2 8RmMIcE ks, £hick
STEEREGFE~T AT v—%a—FFE3DNAOHFOHEIER L A
ENDLIBREHOT CHEEGREEEERTIZ L > TRIEEZDIT S,
BENDNADSIIKREOA~AT oA Fv—RNEHREND, ZOMIZHIETE
RBEFOFCIE., AZRFIRALr—1BET—2, FF LI, ZEEEDA
EFFRAVBEBT. TT/ VT T I8, AN=F T ANARFYT—
Pl lid b,
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flziX, ¥9. DHF ROBESHREHATHLA P LFE—F (Mt x)
FETERIEMOP T, 2MOBERRMREFE LT, DHF REBKARET
o TIEER SN ML FRET 5, HEREODHFREZAWVWS L &2, &
WARETMMmIE, Urlaub&éChasin, Proc. Natl. Acad
. Sci. USA 77:4216 (1980) CkHWBITLEN-T, FAfL
BIUHHESEEF ¥ A =—A N LAX B8 (CHO) #MIE%ZPDHF REM
KEHTHD, K, BEEGERSh-MEEZ, BREZ EFEZA MM LSE—FC
B4, Zhick->T, DHF REGBEFOaL—REHEERIND L5 TR, [
BRZ, ~TFuvLFv—DfaEa—FTF3DNARY, BB F—%2E%
OOBETFOaC—LEHEREINE L5125, ZOHEERHIE, F12IE,
ATCC CCL62, CHO—KI1ARFO@EYRBEELLEBICHNWEZERNT
E, Mt xEAVWRMEEZ LOERADHF RBEFEAVA R LIE, NEMNARDH
FRA®oME LTHMLARWEMNETFHL117, 0605,

¥k, ~TaewaFv— BAERDHFRZVAZE, BRI ) o
VE3 —hRAKRINF AT 2T—¥ (APH) YO~ —%a—F%
ADNARINC Lo TRHEERE -IIRNREEERSI B IME B, RE
DHFRZELHAEREE) 1. I, hvAr, XAb~wA v, £
G418KRE¥DTI /T ay FRIEDERK - —ICHT 2 BKAEAR %
GLEBOP CHRE B S TS I LI TBRKT B 2 LN TX 3, KERKT
¥4, 965, 199581,

BEROR CTHWS D0MY BEARETIEI. BROFZAIFYRDp 7D
FieHDHtrp lLBEFTHD, (Stinchcombd, Nature 2
82:39(1979);Kingsmanb, Gene 7:141(19789)
i E7ME,. Tschemperbd, Gene 10:157(1980)), tr
p 18EFE. N F b7 7 OP T TERVERORRE, Bl A
TCC 44076, £XIFIPEP4— 1 ICxTs@i~—2—%#H4+5(]
ones, Genetics 85:12(1977)), BEREEY /ATt r
pIEENHAZEILLEST, PP 77 R UTIHMIELZ LICEST,
HEBHRRERNT 27200 RNZBEES R SIS, R, Leu—2XK
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HERKE (ATCC 20, 622%F71338, 626) ik, Leu2&E=T%
LMD T T AI Nk o THREEND,

EbL, IA vt ABOBEERERRT 72O, 1. 6 umB
R7FAIFpKD 1HEORIT F—2HNBZENTED, Bianchib
.Curr. Genet 12:185(1987), SLHizkl, Mtz v+
EVCDORBAEOTEDORBARNHRE SN, Van den Berg. B
io/ Technology 8:135(1990), ZAA_XuvsAERABD
TE2AEKCIYBEERZE MNETAT IV ESRESED00, BELE
PNAF A —RBERT A —HRENNTWA(Fleerb, Bio/Tech
nology 9:968—975(1991)),

BB F—Lru—= ARy A=, BE, BEADIC L TRBSh,
T O AT - OBBRICERENICE S LW et —4 -5 g, BEICH
BEOhS, SESERHMBICL>TRBEhE Fee—F—0E5Kb 5, HIR
BEREEICE T, bEEARBZDNARLTIE—F—%KREL, HBELE7 0
F—F R EIEAZLT, Zhboyaes—F—jf, ~TFavLrFv—
*a— F43DNACHEENIERT 5,

FREYEECERTAOICE L-7oe—F—2X, B—F7%<—F¥BX&
N7 7 b—A2ADToE—4—%(Changhb, Nature 275:615¢(
1978); BLPGoeddeld, Nature 281 :544(1979
N, TABVEATZy&—F¥, bI 777y (trp) PeE—4—%(Go
eddel®h, Nucleic Acids Res., 8:4057(1980
). BIUBRMEEFE 36, 7765), BLU, tac/mET—F—RLD A
7Yy et —#— (deBoer®, Proc. Natl. Acad. Sc
i. USA 80:21—25(1983)) B&EFEhD, LiL, MEDO L
NoOBEHOSae—4—RREYEThHD, TNOOEERFIIAHEINTHEDT
L BMEE MERNEBEERTE LT RO I RR T T —%
AnT, ~FrawlrFv—%a— FT3DNAIBEENIC 2t —F —2EEX
BBHZENRTEA(Siebenlisth, Cell 20:269(1980
Ve e, MEORTCEHTIZDO Tt —F —L, ~
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Faw)Fe—ka— FT3DNAZEBENICGER Ly A »—Futi—2 (
S. D.) BEFILEATNS,

T ue—F -0k, EEEHTHON TS, FENCTSTOEREY
BETH, BEREHMAOHN2 500 3 0HE ERICH D AT ELERE &
2 TW5, %< OBETOEERIGENDL L7 0510 8 0ED L ZAILAD
Do TWDBDOEFILIZCXCAATERTHS, L, XEEREDX T LA
FFThD, FREODEEEMEETFO I RWICIK, =—F 4 »7EFID3’ K
WHCRY ATV EMNT 200V 7 AL LWAATAAARSIRDLS, =
NoDEFETAT, EEERDORERAY F —DOPICELIHAT D,

BEREEE L & BT ADICE L e e—2 —FoFIZiE, 3 —KRAK
FVw) B —FYouEe—4%—(Hitzemanb, J. Biol. C
hem. 255:2073(1980)), £kix, =/7—8, 7 VeATAF
t F—3—-VVETE Fasfb—E, ~FV%FF—¥, A rBT L%y
F—¥, FRRINT bFF—F, Fra—R—6—-V B RAF—¥F, 33—
HRRAKRTY BLET—E, N B T—F, N A—R) VEBA Y AT—F
L EBRARIVA—RL VAT —E BERIvax ¥l oMo
#DO7oE—4— (Hessh, J. Adv. Enzyme. Reg. 7:14
9(1968);BILU,. Holland, Biochemistry 17:4
900(1978)) RETHAD,

ZDMDEER T 0 — % — T, WEEKHC L TBEEZRGTDIENI, &b
ZBIORRE L OHFEN T o e—F—X, TAa—ATE s Fr—E2,
YhrubC, BERAT v ¥ —F, ERNHICERT D 0MEEE. A Y uF Tt
FAY, FVEATATE F—3 -V VBT e Fubt—¥, BIO w4 b—
RABIOHT 7 b—AFBICEAET IR0t —¥ — I Th D, BRTO
BECHNADKBELERZ Z—LF e —F —ZonTik, Hi t zeman
L, BRINKFFFE 7 3, 65 7TABTELIEHENTWS, Tk, BFEOT
=%, BV ee—F—LlbRETHVONS,

WILEMOBEMIATD, 7 Z—nbO~T v Fv—0iEX, #2iE
ARV UANA BEVANALA(L 98947 A 5 BRITORERFFE 2
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211, 5304%8), PFITANA(TT I TANR2RE), WVR) —=
TANA, NIEBETVANLVA, A AT T AR, e LR BERF
RIANA, BER, bobbBHELLEVITYTAAR240 (SV40) &
EDTANADY ) AhbEL N nEe—F—, FZE Tr7FrTae—4
—ERE I e e -, BEERRoOBLEBYO I nE—F —
VERE, E—bray s e -l THMgI S,

SVA0 VA NADEIBERBICGREO nE—4F—%, FHEOL N LiZ, S
V40TANADERBEEAELES VA 0HIBEEYS /AL M LTELN
5, Fiersb, Nature 273:113 (1978);Mullig
anéBerg,. Science 209:1422—-1427 (1980)
;Pavliakisb, Proec. Natl. Acad. Sci. uUs
A 78:7398—-7402 (1981), b bJA AT TANAKREY
Tee—4F—ii, HEE<. Hind 111 E#IBEZEYSZIALMELTE
Hbitbd, Greenawayh, Gene 18:355—360 (1982)
o VRV A= UANAERT X —L UTHW:, WHBMOBEDPFTDN
ARRBIEIOORPKERTEL, 419, 446 5EHEINTWE,
IOFRFEELLLOMR, KERFTEL, 601, 97 §FERINTNA,
Fih, B EF—TonrEa—FT5c DNADOT A TORBICOWT
. Graybhb, Nature 295:503—508(1982); Hffi~n
NRATANAARDF IV FF—F ¥ —DOFSFCO, L hg—A
HF—T7xnlc DNAO T AMEIZBITAHEBRICOVWTHHE, Reyesh, N
ature 297:598—-601 (1982);bhrAfrF—Txzuspl1
BoFoEE~ 7 AMAL 7SRRI 3ROV CiIEECanaan i &
Berg, Proc. Natl. Acad. Sci. USA 79:5
166—5170 (1982):BL, vUVRHEYAALADLTR (BWE
SWREES) 7 aE—F—L LTHW:L, CV- 131 EBE, =7 MR
RMESEIRE, T v A = ANAAZ—IIEMIE, He L a#ila. BLXO<TVAN
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TH—3T3#AEZBITS, HEOCATEINOREIZSDNTIXGormanb
. Proc. Natl. Acad. Sci. USA 79:6777

—6781 (1982) LBMHE,

BEEMEICLD, ~TueATFv—faka— FT5DNADEREE, ~
7B =R N BRI EEAT A LI Lo TTLET 22 L0 K< H B
o TUNAVY—IL, FERUNEBICHRAERGZE TH Y . BERAIZ LTS Ml
(Laiminshbh. Proc. Natl. Acad. Sci. USA 78:
993(1981)). 3l (Lusky®b, Mol. Cell. Bio. 3:
1108(1983)) A ruroffi(Banerjib, Cell 33:
729(1983)), BIV, 2—FT 4 7RFAZFOLOOH (Osborne
H, Mol. Cell. Bio. 4:1293(1984)) WbROP-TN3B
o AT, WHABHOBET (Fuvy, 2FRE—F, TATIV, a—T=x
rrarsy, BELOGArvaly) BROEL D~ —EFIRmLERT
W5, Lo, BENIZIE, BEREMHIRO VA VRIZHRTEZ PR3
mRERD, fFlL Lk BRMABEOHFA (100—270bp) THBS
V4a0zminyY— YA AT T A NVAPY T2 —F —DT P
BREMBEDEFECH AR —vzm A — BIOTTF /) UL VAT
Nl bRH B, ., BEHEHO T o —F —EEHELT B D OMER
FIZoWTiE (Yanivh, Nature 297:17—18 (1982)
LR, ot —ik, R F—DOFRDO~TuvAFv—%a— T HEF D
5’ A3 MOMBICHATIZENTEDIN, HFELIZ, Tee—F—0
5’ R[OS FET D,

B M (B, @R, BB, EH, 8, b b EREofoLiia
o OFEME) THWONIREAY #—1X, BEOKA. BLTUmRN
ADRENMCHELRBFILEA TS, 20k 5 2E3X, ERESERIETYA
NAODDNAZEIZcDNADS™ fil, BEIL-TIE 3’ Al 5IEMMRNER
POESHHETAZ LBTEL, ZLOERIZIE, ~T e rFv—%Fa—F
THmRNADOKFRPUORY TF =7 F 7 A e LTBEEREX Y
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VAT FoEBEER5,
FRTHETEBRERE —oL EETelY 2 r ¥ —2BET 51T, EEYN
REETERA VWD, DL 7RI FEZEDNATI 7 AL M, BHEL

FTHFTAIFEEHTEIOREE LWBICARSZ X @, BAEL, MLLT»S
BERET 5,

LTI A FOBFIRIE LW & 2T D7D OMAT 21772 5 72dic
. BERBAWEAVWT, KBEKL 2E#294 (ATCC 31, 446) %
BHEGHR LT, 7o) VIMEERIET b5 A 7 U ViiftEic L o TBRKRE R
7o, WHIRBICHR LEEMBREER O TH D, BHERENS 7T A N
LT, HIRBEERHLIC L > THEIT L, BL O/ EiX. Messinghb, Nu
cleic Acids Res., 9:309 (1981) OoFk, £HEM
axamb, Methods in Enzymology 65:499 (1
980) DHEICL > TERFIREEITZ I,

ARHDOEME BN CHICHERRDIZ, ~TuvLFv—%2a—FTFBEDNA
FIEILEMRO P C—BERRE L L TR 4 —Th D, —RAITIT,
—EMEREICIE, FENRPZORANI F—0at—Ebb, RWT, BE
RIHE—L Lo Ta—FENAREORYRTF FERBIZEHETAL 5. &
FHIROF CHBRERT A LD TEARIASI I — AT A LBNEE
5, Sambrookbd, Efd, pp. 16. 17—16. 22, @YLpHEH
Ry F-rEEMREEL—BAREERICE T, 7= ENEDNAK
EoTa—FERTWAERIRTF FEEFCGEOLOERIETHZ & &, T
BORERMEHAE, E, ABHIC L > TEHERS, RBOVALT ¢
FREESEZ LI hnAT oL Fe—( R Ew A Fv—IZ% LT, FREO A ik
BEEbONTevAF—ERBIIAT V- T 5 7 L RATRRIC AR D,

BFHEEY OB IS E TAT e F =R TH L5 ICRET DK
WLz, ZomoFE, 74— BIUOBFHMZOVWTIEL, Gething
H. Nature 293:620—625(1981);Manteibh, Na
ture 281:40—46(1979);KNEFELLT7, 0605 ;8L

_65_



URNFFFHE 1 17, 05 8HIHHEIN TS, WL OEENR TC~T 2
TNFT—EREBEEDEOHIETOTFAI NI, pRKS (RNKEFFE 3
07, 247%8) ¥/ikpSV16B (199146HA13ARITOPCTHEE
HEABE91./082918) ThHD,

AFRTAFT—EREITE DI, FOBRTMBREZRBRT A0E, £
BB A Lo THRED, b —OBET RO, BELTHEFUR
JEETHD, IV /728U OESR, —RNBERRICE - TELETHZ LN
TEB, FlziE, TF/IANAEI A—C L > CHEERIN7~29 3k MNE
BRMERE ., ~Tuv TP —OENLRRANTRICZD LY. U BB
VUAERELELEFECLEST, pRKSEEZERLT AT X —C—iBNICHE
BT A LN TED, CDMBE2EARLTEIF—5FAVWT, DEAE—
FEANT R E o TCOSHREBERRT A LB TEL(Arulfo
H,. Cell 61:1303—-1313(1990) ;8L Zettmeli
sslbh, DNA Cell Biol.{US)9:347—353(1990))
o LVKEDOF L ARTERVLERZGE, BEMEREZENICHELHR IS %
. REMERTERRITIZENTED, flid. pRKEEZERLTERS
F—%, Ve FnERLEX 7% —€ (DHFR) Za— FF30o~7 ¥ —fF
EFC, FxA=—A LAX -0} (CHO) MREOPIEALT, G418
AT AT AN ST E 2 LN TE D, G4 1 SIEHAED Y u— 112, HBE
WKLo TR TAZENRTED, ZThbhDZu—r%, DHFROAVEEX—
THDIA L E—FOEZHNEERLNLERLT, DHFRE~AT YL
Fo—OilF % a— FT3BETOa - #HBHIEEIhTWwWa I n— 28
W5, AEMEFERTS. NERCHAMEORERIZ &> Toiil, BEEkH
SNMIRIZ L o TMIZER THW S WA EEREV, X DE#EREEE LD
GEMERTORBICH., HCEL-BEHRAALEL 2S5, fIAE, BHE
ik ] $7 PORERESIE. —ED I mu—<ERiEoaAL 7Y F-<w OB
ko THEEENLE9(Gascoigned, R BEUMartinb,
J. Virol. 67:3561—3568(1993)),
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AHMEORS F—krn—=r7 L, BASELIOTHE L, ZofofRE
MREIX, R LS 2EAY, B, Fioii, REESEHOMRTHDS, Z
DEMICHE LT R AERICIE, 77 ABMEETILS T ABHEEw S E OB
T, PliE, BRMETH S, Fld, XIBE (E. col i) /¥oxv =)
*7B(Escherichia), mv7ues¥—EB(Enterobac

ter), A4 =FE(Erwinia), V7Y 7I55(Klebsiell
a), 7usrvAB(Proteus), Wz, xAIF 72K (Salmon
ella typhimurium) ZREOVAERXFE(Salmonell
a).Z2F (Serratia marcescans) 2EOEITF 2 TRER(S
erratia) BLXUOVFS5B(Shigella), ROWC, HEH (B

subtilis) BLXUB. Vr=74/1+IA (B. lichenifor
mis) FlziX, 198944H12AAPDD266, 710THREN
TWBB. V=743 A4 1P)YRYORvT2AE, #EE (P. aeru
ginosa) BX¥0DVa—FEFRAR, BLOAM T2 AB (St
eptomyces) BRETHD, HFELWKBH/ a—=rIBEO—D2IEK
ME294 (ATCC 31, 446) THHH, ToOftt, RIFEDB. KEFHAX
1776(ATCC 31, 5637), BEXUOKEHW3110 (ATCC 27
, 325) REOHEBRLBEL WD, ZThHOHIE, FIROEZOOLOTHD,
HIRDEDHD L OTIXARY, EHEWS3 1101, RADNAEMDOEREDD
D—RRIEEEKR TH 572D, ZOEERL, BIZHELWEE, £RIIEED
B ThD, HEL X BEMRL., RNBOY T ELREEESWT D
LOTRIFE RS2V, FliE, W3 11 0FE%RELTH I EEa—]
THRGCFECBLCHERESE LSRRI LN TES, ZOLHIREBEZTOFMELT
VRIBEW3 110027 CTHRERDD, 27 CT7TOELBERTENL, t
onAAptr3 phoAAE15 A (argF—lac) 169 omp
TAdegP4lkanrTh?d, 27CT7THIZ, 19918108308,
ATCCEES5, 244+ LT, FAVILVEALATIANT xr—alb I aic
FHILEN, £33, 199 048R 7T HRITOXERFE4, 946, 783
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BETHTENTVS, R F IR a7 7 —E0ERKEE L OKBEOEKE
AnaZ b TES, 213, fl2iE, PCR, FhiX, BOEBOR) AT —
RIS ED 7 == FEFRE LTS,

FREAESOMIZ, RIREEE BB L 5 2HEEEDMEDR, ~T oL
Fv—ka—FTA3RI I B LI/ ne - T RBLUCRBEOLDDEETH
Do YodluwsAfER+EBLEYTm(Saccharomyces cere

visiae), THROL—RYRNAVERN, TEREZEDEEMEHDOH
T, bolb—MEICAVDBN TS, LarL, KEHEBICSWTIE, SR
(Schizosaccharomyces pombe) (Beaché&Nu
rse., Nature 290:140(1981);198545H2BEHTD
BRMEFE 139, 3838); 7 _uvf EARDEE CKEKTE4,

943, 529%;Fleerbh, Li) T, Al K. 57742 (K. 1
actis) (MWO98—8C, CBS683, CBS4574;Louven
courth, J. Bacteriol., 737(1983)), K. 75TV =A
(K. fragiles) (ATCC 12, 424), K. ZAHY 72 (K.
bulgaricus) (ATCC 16, 045), K. "4»534 (K. w
icheramii) (ATCC 24, 178), K. U744 (K. wa
tii) (ATCC 56, 500), K. Fey74905 (K. drosop
hilarum) (ATCC 36, 906 :Van den Bergb. k
. K. 7LVERMLFRA(K. thermotolerans), $XUK.

2NLFHFXRA (K. marxianus) RE ;¥Yuys7B (yvarrowi
a) FRINEZFFE4A402, 2268) ;%7 « AR RX (Pichia pa
storis) BRMEFHFEL83, 0707 ;Sreekrishnabd, J
.Basic Microbiol. 28:265—278(1988));H
VEFRB; PVasi< L7 (Trichoderma reesia) (
BRMMEFE 244, 28348);, =a—uxARF - 7FvH (Neurospo
ra crassa) (Caseb, Proc. Natl. Acad. Sci.

USA 76:5259—-5263(1979)); ¥av=deftR -Frv
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FoEYA (Shwanniomyces occidentalis) ZRED
aUoFwAEAB(1990F 10031 BHEITORMNEFES 94, 53
88) ; BLVC HlAiE, ==—uAXRITE, 2=V 72sB(Penicill
ium), NVRFIFIVVLE (Tolypocladium) ZeXoRRE(1L
9914181 0B TOEERMTARES1,/7003578), bW, 7
TRAELAE (Aspergillus) fi5E, #lAEE, A, =FF2 (A
.nidulans) (Ballanceb, Bioc

hem. Biophys. Res. Commun. 112:284—289(1
983); Tilburnb, Gene 26:205—221(1983);Y
eltondb, Proc. Natl. Acad. Sci. USA 81:147
0—1474(1984), BXCA. =i— (A. niger) (Kelly
tHynes, EMBO J. 4:475—-479(1985))%¥, ZOft#k
ZL OB, B, BEXOBERAWAZENARETHY, TEFATLH S,

7Y ai b Enfe~T uv T —E BRI 5O Lt E RN, £
MREAEMHEO LD THD, TOL D RETMIEL. B2 ety T ET
B ZERTE, Y v eEEE b0, FRIE LT, FHEBMERTYH, &
HFHBWHRETH, COX I RESEBEDOMERREES L bTE 5, &
FHEMWMIAOH & LTk, fpiia,. BRMELRERH5, 2HOFany
ANVAKREZOERE, BLONGT2RABEFFMRE LT, ARFFTF T
e INEULE (Spodoptera frugiperda) (Bh), 7=
FReTFTXTF (Aedes aegypti) (), P=F R« TILREZ
AR (Aedes albopictus) ()., Fayrs5 X5 /) HR%
— (Drosophila melanogaster) (Fawudgwsx),
BIUDARLEZ A <] (Bombyx mor i) ZREPERINTWS, #
2. LuckowbH, Bio Technology 6:47—55(19
88);Setlowhif, BETL¥ (Genetic Enginerri
ng) H8EIYV . Millerb, pp. 277—279(FLF LT )y
Vv Z#H(Plenum Publishing), 19864 ;RBLU. Ma
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edab, Nature 315:592—594 (1985) 28R, #WziL
TN Ty BV 7= (Autographa califonic
a) NPVOL—1EEEE, BIUOHI/aNPV (Bombyx mori N
PV) ®Bm—5HAR Y, WEBEMAOSESERTA N ARE—BRITHIATEE
Th, TOEIRvA LA, FRMEZRBNT, ABACEKESh TS Y
ANVZELT, iz, ARFTTFT « IAEE (spodoptera f
rugiperda) MROBEERIZANDZ EBTED,

D& buERaY AbAfrag, FAX RFa=T, b b BLUEA

SOEDEENREGEEL LTRET A Z &8T5, #MBIMICE, T, ~7
UL Fv—DNAZFEOLIEIEL THDIT 7 ua s T Vb YA T 7 ¥
=X (Agrobacterium tumefaciens) HO—EDH
LA Fa— LT, ML BEERT 5, EYVEEMREA. VA7
FVTREAL F 2= LTWNHHIL, ~T v Fe—Ea—FLTn3
DNAMPEHMBEZCBITLC, ThaBEERL, B4 L&t Te~T
wNFv—ERBXEDH, bl NNV EF—ETrE—F—, BIUR

V7T = b S FAESIO X S, WML & BIRE O b A REELS] &
NEFIERIRT AR TES, Depickerd, J. Mol. Appl.
Gen. 1:561(1982), /s, T-DNA 7 8 08T O LifEE»
LOEEL7EDNASENL. M2 DNAZEOESMREIZREVT, MY TRBT
BDEEBETOGBEL~NEFREEHDI VT LR SEZ LN TED, 198946
A2 1HARBTORMBEITHEI 21, 1965,

HE LWEFRIIFHBOMIETH Y . FHEHOMIEZEE L CHESY D
& (ERR) X, AFETRARNROBICZ>TWA(TATIv 7 LR
#H(Academic Press), KrusedrPatterson#h M
% (Tissue Culture) (1973)), FHLWILEDOETH
MZAOHL, SV 40 CHEGEREINEVAVEBCVIZRK(COS—T7, AT
CC CRL 1651); ¢t MNEBRRHE(2 93, £k, MEHSETHES
BHREDICY T r/n—= 758N~ 29 3, Grahamb, J. Gen.
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Virol. 36:59(1977));:{F AAR¥—EEME(BHK, ATCC
CCL 10);FrvA=—ANARZ I8, —DHFR(CHO., Ur
laub&éChasin, Proc. Natl. Acad. Sci. USA 7
7:4216(1980));vvAEA UM (TM4, Mather, Bi
0l. Repod. 23:243—-251(1980)) ; 3LEEEIR(CV1
ATCC CCL 70);77VHIFIVFLOBRME(VERO—76,
ATCC CRL—-1587);k MEHEV #MIEMHELA, ATCC
CCL 2); AXFE#HKMDCK, ATCC CCL 34);Ry77ru
—Z v MFIE(BRL 3A, ATCC

CRL 1442); bt Mi#la(W138, ATCC CCL 75);tF
f#ili(Hep G2, HB 8065);vUAHI(MMT 060562
., ATCC CCL 51);TRI#MEMather5, Annals N.
Y. Acad. Sci. 383:44—68(1982));MRC5#H;FS
A, BEOE b~ b—<F% (Hep G2) Thd,
BEIXMBERBHOLTERE ¥~ 3o u—or PRy ¥ =10 L - T
gL T, et —F—2HE LAY, WEEREZBRELLY . TREFTE
ORF|% 2 — FT 5 BEFEAEIET2OEET 5 L5 KEELEBEREOBHT
BETS, HWAEIMEC L > T, ZOMRICHE U IEBHRENE v CE
A 1T729, Sambrookb, Effo1l. 82fiTHHEINATWHA LS
W, —ARANICIE, EESMERE L WS L ST, FREBEWE T Z OfhoM
Bz LT, kA 225 lWEIAY LB, Fiizlr s beRL—
YavEfnd, Shawh, Gene 23:315(1983). BXU19
8946 H 29 ARITOEBRFAMES89.70585 95 iEHENTVWD X
LT, TZuTF Y 0L« VAT 7 AL DY, —EOMESHE
EWEGRT A7-DICHANWD, 512, 199 141 A 1 0 ARITOEERET
ABEI L0035 8BIEKENTVALICLT, BEFREAVT, Y
AWERBHRTAZ LR TE S,

DX D IHIEEEE b - A W ELEMMR I oW TCiE, GrTahamévan
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der Eb, Virology 52:456—-457 (1978) ©V B
I BEREFE L, WELEMWMIILE EROBERRO—RINEBEE, 1
983481 6ARTOXERKTE4, 399, 216BTBNT, Axe l
BB LTV, BE~OFERRL, —BMIZIZ. Van Solingen
5, J. Bact. 130:946(1977). BXU®Hsiaob, Proc
.Natl. Acad. Sci. USA 76:3829 (1979) OF&i
Lo Tithohd, DNAZMBORIZEAT B0, H~Owfuly
Vrrvary, 2y hufl—ary, BUROMRE AT TOT e M
A bEofs, £, M2 RUTvy, RYFNV=F R EORY B F
FrDEIBRNOFEERANDZ L L TES, WASYMEEBEERTS

DX ELERFEHRICOVWTIE, Keownb, Methods in En
zymology(1989), Keownb, Methods in Enzy
mology 185:527—537(1990), BXUMansourhb.
Nature 336:348—-352 (1988) 238,

EEHAD~F oV Fv—R ) AT F REEET DO AW FAZ LM
., Sambrookb, ERIZBNT, —BNIZHAI TS EZAZLE
DT, WY THERET S,

BRADAT v A Fv—EELET DOV TR, F
SERFEMHBERT O LN TED, BEEMELERT 52X, Ham™ s F
10 7=#(Sigma)), RIMFAKEHMI(MEM ., ¥ =), RPMI —
16400E 7)), BLOXAy aDBEEAS— 7 AEM#M((DMEM), 7
<) e EOTROE P EY CThH D, SbiZ, ZNoOBTRAENRTRT, &
BLCZZICHAAENRA, HamtWallace, Meth. Enz. 58
:44(1979), Barnest*Sato, Anal. Biochem. 10
2:255(1980), KEFHHFFE4L, 767, 704%;54, 657, 86
6%5;%4, 927, 762%;Fik ¥4, 560, 6555 ; EHENTL
B%E90,/703430%5 ; HEMRFAMES 77001955 ; RKEFFFH4,
791, 192%; BICKEMKT (U. S. Patent Re.) 530,
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9856%; ik, KESHTFHES, 122, 46 9FICTHINTWDEHDN
FThig, BEEMRAOEERE LTANWAZERTESD, ZRHOEMITL
b, BERLLIZ, AAEUVBLER/ EIEOMOBMRAT (4 =2 ),

N2 T7x ) v, EF EEEERTRE), HEOELET NI T LA ATV Y
L, TR T A, BLUY VB, BERHEPESKRE), X7LvA ¥ N(7F
FIVVBIUTFIDURE) HADE BEEIES VoA VUBAD . BE
ER(BHRBEN A e VOB THETIERLEMEERESIID). BX
BTN a—RERERAEDRIAX—FEERNT LI &b TED, ZOMOEN
Wb, HEFZHONTWARYRBETELI LN TES, RE, pHRED
BREMT, BESEALDIGBENLBE TR L > TURTAHV &k RiET
Ho, YEEFZL-TEHELITHS,

—REAIZ, THRLEM DRI RO EEREF RN T A LD ORE, S ha—
A, BEOEBREOHEMMIOWTIE, TRLYVA#H(IRL Press), 19
914, M. Butlerif WASHBMBRDONSSLAT 7 ) 0d—  EENFE

Mammalian Cell Biotechnology:aPract
ical Approach) ZFE»rhTWn3,

AT CTER I TWAEENREERENRZ T T, BEEmohofifa
bET,

4, ~NFuawFv—DEIY

~FowFe—id, HFELE, —REZ, FWRIAAFF L LT, HE
RO RIS D08, S 7 FAp LI, BEREESRE L EITiE, FEME
BRYHOEINT 2, ~TF A Fv—lBEEGRLD & &I, EYRRETE
HH Bl Triton—X 100) ZAVWTENLBEEETAZ EMNTES,

b MCHEELRVMZ IO R T~TF AV Fv—REL SR & 1T,
bt FERD S LRI ERRYRTF FEL2EERV. UL, Bz Mian ¥
VRITERRY NS F AT oy AT — BB LT, ~FreATFv—iC
DWTEEMICHEFARM LB LERD D, RPOIREE LT, HEfihE
T B A AR B BRI D RE L T, Mok b U AR A T Y R <,
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MROEFETALE L o~TF v /L F<w—it, ~NA FaxFy7R_%4 hrZae< b
757 4—. FNVBRKE., B, ELlET =T =7 0w N TTT7 14—
FoT, HEDINWEIITRHEHUTAZLNTEDIN, 771 =F4—7u<
T4 —BHE LVBERTH D, ~T e Fv—BCH3Er kGl &
k. BERES——RF ABX(Bakerbond ABX)#AE(J.
T. Baker, ==2—x—V— 74V FR2AA—=F(Phillipsb
ur g, BETIEZDICFATHD, Zoflic, A A VRBH T HIZLDHS
B, =¥ /—)ViEE. FHHPLC, YU Bicksr7u~brs57 14— ~1Y
YETZru—RRL LB raw V5T 40—, BAFUERZEA A TR (
RYTRARGELATARE) Khbru~s b o777 4—, 7w 74—0
V7. SDS—PAGE, BLUBRIEE LD 37 EIERER G,

R HRY RTF RICL > TERARETHS, Y V- FeLTorm
TA U ADBEEMIL, FATTHOWOWAEREZ T Y VU F ¢ FAA L OEER
SOTA IV FATILE-TREDZ, 7ur L AEHNT, Bhy 1, vy2, %
T2y A OHEHICESWT, REMERTEREHT 28 C&5(Lindm
arkdH, J. Immunol. Meth. 62:1—13(1983)), w7
ADTAIEALTDFE_RTLE by3 (Gussbh, EMBO J. 5:1586
7—1575(1986)) ik, 7eF A »GHHEEINTWS, FHAEY F
FHREESTHIEEIL. bo b bRRICIIT e —RTHER, ZOMOEELE M
WARZEBTED, AEENEZLZAMETTFIAE—X (controlledpo
re glass) EFFRERY (RFLUPEZL) RPD0r0k S RpERIZ
BELERERS, THu—2F2AW5 L0 bRENEL Y, HOAERHT
TED, TuTFAVAERRGT 7 4 =7 4 — W T ACREMERTERESYE
D54, F o B OFMIC L > TREMICHRESND, Thbb, Z045FE
ETAVEAL T L THED, —ROIE, BWIERY 2 RBERI X,
B, ST CORVIEERBRE, L Th, DBRAAKEBREZS, RENER
TFOFERFHEDO—DIL, by 1 57T, AUF cBOHEKIRRT, 727
AV ARHTRHEERADENETTEZ L THD, HELERBEAFRFII.
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BtEpH (3. 0»Fhill) T, 723, st raty s kizEtd
HEp HOBER O T CHENZHEHT I L TER, ZOT 7 1 =F —2 0=
NPT 4= LRIZE ST, > 9 5% ~T o LT R L ERT S
ZEMTEB,

5. FBOBREHE L O~T B A Fv—OE BRI OHE A

AT RIAFTIZONTiE, BEERLLTOELDIGARELZ NS, #ilx
. MREENET O D (F BEEHREST) i, VIFroTva
A b LT, IREAAES 2 B E TS Ao, EREA BE, B)
T, BENEH LS T o FT v 72 BT 37010, BIRERRT R
DIZ, REESEEZMEREA~LAPDES DI, 3, BEMRCA A
F v REETAEDICA~Tuv L Fe—F 0B LB TES, R 7

F21 1 TEMBESECFEARB CHIETNVNERBEZENLTHZLICL
ST, PiE— VA b7 FRVACLE ST, BBOREHETERLTH L
BTE(Burrows, F. J. £ Thorpe, P. E. (1993) P
roc. Natl. Acad. Sci. USA 90:8996—-9000),
Fi—AEAL FFVERIDOL L bRV UEHAEOEDILICEST, B
BHRZOLOTA3ERICEVWDESEON7Z(Burrows, F. J.
Thorpe, P. E. (1993) ki), . MFEENFKEEAVT,
MRER T 2 EEREEECRADESD Z LIRS L, R BWRIEES R A
C3 RN meEEs - L7 =(Huang, Xb, (1997) Scie
nce 275:547—-550), b, IHENTIELAVT, MaEE
HETHMIZ, A28 heT, BNV VRBLCBMKRY o YEiaE RS
BZLicHLE(Zhu, Z. B, (1996) Bio  Technolog
y 14:192—-196 ;B8XU0Holliger, P. b, (19986) P
rotein. Engin. 9:299—305),

BELWERESZ b O~T LT v—F, BRI, EABENHTETES
ik, BEA, E2RERER (LI brolENE(Remington’ s

Pharmaceutical Science), £16J8, Osol, A
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. W(1980)) LRALT, HEGMELZEEELITKBROBKCHRETS
i, ~TF v ATy —ORERLFAETRET D, FRISNIHE, B
. ERREEANL. AVbN 2 BRERLRETHIRFE L o THEET, Vv
e, 7 R, BXUOZOMOEEEE: S 2 ETeBEE , T AIA Y BRED
ERILA B TE (01 0BER RNISTF R BE7ATI, EFF
V. FERIEREIe T RO o RTE R E=Aarr Y Rk FOBK
HRYV—,, TV, FAFIV, TARFEY TAX=Y EFERV
Po7 I m; BEEE, ZE, BRI Fva—x v/ =R, ¥EETF
FRAM) R EOWEE, EDTAREDF L— MEA; w2 = b—i, £EILY
NWE R— AR EDET V=L F RO AR EOREBETIHA A B
B/ E¥iid, b4—r(Tween), Yvu=72 (Pluronics) ¥k
BRVxzFLro 7)) a—n (PEG) % EOREMBERAIZEATHD,

~FaewlFv—it, FliE, a7 el — MeEHF, ERERER) ~—1k
W2, e FedvAFrern—R, £k, theth, €9Fr—<A 2
UATENBLORY — [AFAVART U L— ] =/ o7nh7EwL) ZXoT
M ENTev A 7 P ADFIZIRDIAALTED, aa A FEEZEY AT L (F
AR VRY—b TATIVIIRRT 4T, Sruxmvwlval, F/RF
BIOGF AR KEBRVIAATEY, £RE, v uzw Y s OPITE
VALKV TZHZERTED, ZOL I BREMCOVTIE, LIy FroMER
Z(Remington s Pharmaceutical Science)
. ERETHRTER TN D,

A VY ERTOREIZAWAE~TF v AFv—L, WEILTWRThiERs R
W, ZHiL, BEEER L OEEROBIERIZ, BE T oV —ETER TR
HRIATRA D, ~TFTrAFv—id, WBF, FEFERREKERORIE TR
742,

BRA~T v Fw—lEMiE. — BRI, BENICEMmT 2L 0TES
WEEELoER. i, BIRERBONN Yy 7 | £ THERAOEFEHC
LFOoTEBBTHZLEDOTEDIRELSTEAAL TAOHICEIND,
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T LT - ORGSR, FlOE, IR, EERN. MR, BRN. BN
. BOIRAY. EDRBEAR EORBIC LA HHE IREO X S B Hk,
FRTRCRT IO RBBEI AT LD, ~TuvAFv—Iid, SHEk
WA= AEHIZ L - T, ERENICERET B,

BB OB Y 2L, & R T BE ST ERBEAMNER ) v — 0 FEiR T
FET, PIziE, 740 FERB~A 7078V DE S RBOH DL LD
TWAEEEET, BEHEEZOMIZ, Langerh, J. Biomed. M
ater. Res. 15:167—277(1981), BXO®Langer. C
hem. Tech. 12:98—-105 (1982) KEHEINTWHBRY =R
F, B RufL Bz, RU(2—k FaxiaFL—3* b7 27 UAE), £
KRRV (E=A7va—n), RUT77F FCKEKFES, 773, 919%
. BRINEFES 8, 481 %), L—ZAEI B r~oFL—L—IN¥
RUEBEOaRYv—(Sidmantb, Biopolymers 22:5

47—556(1983)), #ENMEETFLL—VoLEEE (Langerr b,

Ei) BRINFFRFE 133, 988%5), BEMEL v TRy M (Lupro
n Depot) DEIRHEECHE ) a—NEaR) ~—(HEBE—7)
a—EgaR) v—LE oA el FhLRAERAI I eAT 7)., BX
UHEY)—D— (=) —3—b FoXEEE (RNHTFE133, 988%7) ik
Nd 3,

IF Lo AR, BLOHB—7V a—A@BRE0oaR)w—i3, 10
O MICO s THTERET DI LBABETH IR, HHEOE Fu ATk
L BT EEBETAHEENEL 2B, W TEAMC AT R LRy Hik, BRF
MENIEELTC, 37CTRRKEBINAHR, BET20EEL T, £9%
BEMEE RS Z Lo b, RFEREC O EINEL S 5, BHRT 2 A =X Al
LoT, A7 REILEEILOOABALRTREELIHT ZENTES
o BlZIE, BMEERITAI=ALN, FA-VANT ¢ FEORBRIZ L BHT
WS —SHAERRTHAZEXBAEINLTVWIIE, ALVT7 4 RUAERELEHL
. BRI OEREE L. KOS FEERESL. EYRRNAEERA L, £z
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BEARRY) - —EEERYMERE T LICE T, BEISEHILHTE
2,
Flo, BREE~T o F—lEWE, VR Y —AIE o TR ENZA~
FoeAFe—ThLIn, ~TevAFe—Eir ) RY—AE, TEHKIEE
MmoE:  MERSHFES, 218, 1215 ;Epsteindb, Proc. N
atl. Acad. Sci. USA 82:3688—-3692 (1985) ;
Hwanghb, Proc. Natl. Acad. Sci. USA77:4030
—4034(1980) ;FINKETFES2, 3225 FRMEHFE36, 6765
s ERINFFRFE 8 8, 0465t HMNAFFE 143, 9495 BINATFHE 142
, 641%; PAERTHEES83—118008% ; KEFTE4, 485,
0455RLVEE4, 544, 5455 abUCHMNEFE102, 324 %
KEoTHBlENnS, #E, UAY—AE, hEHR (200-800F 72 b
u—2A) H—Z7 AT, RERSPH30mol. %aLRAFr— LI LR
<L ~Tuw T —{ERERELRLOICT B0, BITNZHISREIR
T3,

BRICHWD AT nv L Fv—OPROZAEZ, #2203, IBRAN, BERE
B, BLUBEOERCL > TEDD, LEEB>T, EFRIGEDREELD
Wik, BEEVSHEEZAR LY, BERBEELTHZEANEL A5, Mt
Myl oRERE, LROBERCL-T, ®lug  keghbl0meg 'k
gMENL Y HBNWEICE S S, BB, BEREIX, FTHOSEEMD D E
T, AT YT —ORBELEET D LIRS 5, ZORBROETRIE. &
B L TRBBEIRD,

ABRMECTRENTWA~T o L Fv—id, BRGEAEETHWAZ L
HTED, TREMTRI DI, BHRICL> T, BRZEFELRWEDIZ, ~
FTRINFI—O—FDT7T —hk, BELOBRENRE TS TDOLS
WZHHTAZLERTE, ~AFEvLFo—0L ) —FOT— A%, FFEOEHMNT
 BMEAERCEBREICRALICLENL, BEREICHEATH LS ICHHT
BLEWTED, ZOLOREMA~TRAF—OFLLTIX, 12G. B
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ST 2V F R TARFER s T ~Trw LT — B, A—RATFT o
v ar—FFF—¥(HRP), Loz, FlziE, mAEricxtT 2868
BE b o~TF o Fe—RElb5,

Zo~F R T e—ik, 2EMNAERERCANAIIRFHT I b TE
%, P2, WERNR2HOO~NTF v LV Fv—RELSET, BiFT25207°
TELED 20D A DY P—FILHE S LIN, —Fo~TFreAFv—id,
REHORE LEEEIIRDLIHEEL. b5 —JE. BrREREET .

Fhe, ~TFuvhFv—ik, HoRE SEIERFIOA E B LUA
VERTOREBIIHNAZ LB TCED, ZOBM~OEHERRCTHED
i, ~TFuvlFv—0—F0T7 —AFREEERRICHEEST AL 5 IEHL,
b H—HOT—AEBRHA~— I — 2, BEEEREICEEST 53 L— D
KHRETAOLICHHTHZLNTES, #l2E, EEBEFARCEA, BLT
A TT K L TERER b o~TF u~ ATk, EIBEEY & Bk
BRH BRI T A DI HNE RN TES, Zoftiich, ~TFavrFv—
T, BETRALBHCERTE A LIIYEE L > THLATHS I,

BRNISHT B0, ~TFuewAFv—00R Eb—FD7—4705, ft

BRI, BN E BN, RS SIC L > TEREN TV D,
ZiE, BRI, PH, C, PP, S, ' 17 YO BRER
fEE; It aef v YFFTT = Ba—F3Ir, FREILV I
R EOBMCEMEIIIERIED ; T, TAAVRRT ¥ —¥, B
—HF5&MF—E, FRFFR—ATT 4 vy ai—FFF—¥ (HRP) %
EOBEZETHA I,

AT v AFv—E2REFRAHSICH L ICHEE ST DIl UEITaEiC
BOWTBEHOFEEZANDZ LR TEDZY, 20X H72KERE, Hunter
H, Nature 144:945(1962):;Davidb, Biochem
istry 13:1014(1974);Painb, J. Immunol. M
eth. 40:219(1981) ;8L Nygen, J. Histoche
m. and Cytochem. 30:407 (1982) ZiEShTWnWasH
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EhERH 5,

EREPAD~TFT avLFv—id, BT vEAih BE#ESIUCHEY - RS
vFT v BRUGRELRELERE, BMOT v A BCAWD Z LR TE
b, Zola, B/ Z7u—FLHfE: Hiffv=o7/1Monoclonal
Antibodies:A Manual of Techniques), p
p. 147—158 (CRCFV %%k (CRC Press, Inc., 198
7)

MERET veAEX, BONEEOAT B AT v—~DR&EEDH > T,
BB SN e mhs, FTHRORBAY 7N LBETE S Z LILESH
TW3, REY b oitbgmoiEl, ~Fue b Fv—UEE LB
ILEHDECREGT 5, #E LABRLEmORETEZTRET DT, ~
FTrvAFv—id, —RC, BEOHIPRICTELT, ~FrvilFv—iZ
E LTV O LEw L T ILame., Fla0E OBy & ks
MEPLHER TEBETE LR 5ITT 5,

LO~TFuwAFv—ik, ZRERS, METARE T TPV ORR o T RER
W ELIEEY b= IREET A O TE 3 2O TRERATAZLES
DY R v F T ot kicdoC, BEAEATHD, v FA o FT oAk

WZRWT, BEAY 7 offiibawit, BiFERE RCEEShz~Taw L
F2—D—HEDT—LIHEELTNT, EDHE, ~TawlFv—nH5—FD
T — ABAHE SIS LT, 3 o0Wa» bR NEHEOBEEEETRT S
o BlZIE, kERTHE4, 376, 1105%88, ~FTuvAFv—HEDE
ZoT—s%, BIHTREROIC Lo TERT 2 (BB P v F7 oAk
) ha ET. BEERER I Lo TEBShERRE S e 7Y ek ERWT
AESTHZ LR TEZ([@EMNY L R v FT7 vEA1E), FE Y FAoTF
T oA ED—2DFA 71X, ELISAETHINR, ZOREITIE., BHTE
HoI3EETH D,

PITFiE, BEBPLEET D 7-D0BEDERBEOENNTH D, EHEHIL.
FIRABOFEITIORERTWADTH - T, WHRHIERTY, ABHOHFHEE
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HIRR+ 5 720D TiAR,
FRMEFCRBNTEAENTH DT, fFF. BLOWFTFHEEE. EiEob
DLTROBDLTRTRBMLTI ZIHBAENS,
sy |

HEMNF c-8FB s Ab (HIQ) 2 -ET 20 BESN D, ZOHEILE
W, BAIREFIBAT AL ThHIBFETAv—LEhinL 5 cHhi
EEHOCH3ETELTWD, Zhid, WHEAERE Ridgvay b, LFR(1996)) &
VCZZRZREBLEBYOT7 7 VT 4 AT L —BRICL > TH LIV LKA
FRIERLTCL3 FAS HIHE-HY AL T ¢ FiGERITAZEICL-
THERE SN, F7OFRESFEEAOBRREOEMAIL, BHEEEOMES
BT 5 (KIA-10), W UBEE R -k, #ECKER bscFv A7
FV—FEHT D Z LI Lo CESIZHBES LTz (Vaughan, T. J. &, (1996) EFE)
FERERF 1 ZHRA~DFEA (protuberance-into—cavity) ~7 2 < )V F v —0EfF
KT DERK

Chamow &, J. Tnminol. 153:4268(1994) iz L v iz # &=t Mefi-CD 3/
CD4-1gGHA Tt BETE~ATueALFo—DNRN—2 L F—TVhEK

KT DR ICHEE LT, ER~OEELRTEERC,3ERKEIL, © Mubifk-
FIEFERT-F A 7 (Ab/1a) PFi-CD3/CDA-1gGDOTRK 2 E < ZDREH & il LTz,
2 LTEEMIT, b MEF-CD 3HMAEHDO Cy3 FAAS VLRI Avy
FA) X7 VFF REAWEY A F-FEE EF % Kunkel 5, Methods Enzymol
. 154:367 (1987) L P. Carter, in Mutagenesis:a Practical Approach, M. J. McPhers
on, Ed., IRL Press, Oxford, UK, pp. 1-25(1991))I2&L>TCD4-1 g GHTHEHE X
., AoV FAFTR T LT FEFNZ L - THEEEL 72 (Sanger &, Proc. Natl
. Acad. Sci. USA 74:5463(1977)), RDOE3I LM

_81_



& 3

BHEHE UWERK
H-CD3DCu3 CD4-1gGmCu3
T366Y Y407T
TIGOW Y407A
F405A T3i94W
Y407T T366Y
T366Y:FMISA T394W:Y407T
TI66W: F405W T3948:Y407A
FAQSW-Y4OTA TI66W:T3945
FF UWERK
F405W T3948

BET3661F, S—bF—Cu3 FASVEOEEY 40 7 OKBEHEHIER
WNichd, EBiZ, BET 36 6 ~OFERSTHEEMIT, BEY 40 7T
DRUHDHELRILTH D, —DdDERA~DEE~T X, —2DCy3 FAA
VHOT366YEEDN—F—FALHDY A0 7 TOMHEOERERE-
IO OBRERVERTHZEICE-TAMEh, 2 LTZORECHIHEORE
ENMERFEEN S, BEIT, Kabatkft 5 27 & (Kabat D, (1991) EfE) #HNT
ZOMBEOEROEARBRIZL T, 2 LT—XFa— FCREOEBBRIER S
o, BHEERIX, an i ZloTH-ERENGE) A MET D LICL-TRE
zIND,

Fi-CD 38 (L) & EHH (H) ZAIE (Shalaby 5, J. Exp. Med. 175:217(1992) & Rod
riges®, Int. J. Cancer ( E3E)7:45(1992)) & =2 — FLCTWA 77— 3 Nk, BL
BN FER X728 Y (Chamow S, J. Immunol. 153:4268(1994)), 77— 3 K%
a—RFLTWACD4-1 g GER{A (Byrnb, Nature 344:667 (1990)) & —F5iZ,
b MEREEMIE, 29 3 SHIZHIE A (co-transfected) L7z, BAZHTZT 7
—VI FDNAOERIIEELE—FH, BRADNAOKEIIAD, /T aFxAT
DEERENMETHEICE LT, MADNAs (15p g h—FA) 1 a : HH
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BREOSS(BEETCIIATO®EY 1 8:1:3;7:1:3;6:1:3;5:1:3;4:1:3:3:1:3

;1:0:0,

TOEEDI. L =TT MR M) —AF =0 RIS DS-PAG
ElZXa5FoRicAZ e o a v ABAHE (ProSep A, BioProcessing Ltd, UK)
EFRWTT 7 4 =27 4 — 8 L., EHDNAZEZ »BRSRH L, WRLEh
HH 006 OBREE ERET A DICHWE, EEHORIER. 7/ KiEsrg
FEIZHiE P VD F ¥ (Matsudaira, J. Biol. Chem. 262:10035(1987)) TOER T v v
F 4L S TCHBA L,

EHEOBHARC, 3 E2MARAATNS T a HloFh & —fFICEEHO 7 7 —
VI FoEBAER, FHILEZEY, Ab  TaFx2AF, 1gG&lakEdl~
— R DIRAM & 725 (Chamow®, J. Immunol. 153:4268(1994)), HiikEEH
FABEE I~ FLTVWABBRADNADL D KERT T 73 UXIEIRES A~
—R—EHTHLVEVWI I rvarkERLI, Ta - H:LD6:1: 30K
ADNAWKTE, T afELA~v—(22.5%) > 1 gG(23.0%)DEL7F 7=
v EHIZHL % DAL /T aF AT EE L, ThOOkEL, afrFEcL-
THEPNANAS TR EFEDLTEHD T 7 LA HITE L FREOEELEBL)
LFMEnizEho LR —87T5 :50% Ab/ Ta¥xAT, 26% 1akE
FA<w—]kR25% 1gG,

BARC, SEEALTWARIIHLT, Ab/ Ta¥xATFik. Y407 T%E
HET366 YREEFELZZTNETIM-CDIEHELCD4-1gG [ allEH
B LD EBAED 592% F TOIECEINR ENi, i/ SRFERTFHA S
ORFONEIT, b LINLDOHAZEAREHOBRER ] a FOIHMICL VR

FohkhbiEBohk, BAOFr—ABNTE /v —i, BEZE0IZER
OEWFOHETHN SN, WFhh 1 >OBEGIHBEST S 24 Lik, T36
BYEAENY40 7TERLY EFEL A v —HEOTLDICL D SREND L
45, Ab/ Tant 7Yy FOT7F5 7 aii, BELZMAD T366
W, la YA40T7TA)OHEDOYA REHENTEILICE - TERIEESND
ZliEky, B2OBELZERST(Ab F405A, 1aT394W)H, &
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A Aw—tTE1a T394AWELERROFH U ILWEBEHS DR
ADNAD/NENWTF 73 a vy EBWTADbL /1 a®DN%ETEECKE, 2950
AL U e 28R~ DML BIL~27 (Ab T366Y : F405A, Ia T394W : Y407T) D&
5, Ab T366Y, Ta Y407 TTLULZIEHAD/ Tan{7) v D
EEEZWELRV,
T366YLY407TERKTICEIVELNEZAD TaFATDTITS
Yaltik, RBELEEMCHEY ., BADNA s OHICEEMICHERB THh -
o SBHITTBRLTWAFEIX, mono S HR 5/57 % A (Pharmacia, Piscataway, NJ) b
CA Ry vuv N5 7 0 —(200M b U RIERE, pHE. 040-300mM Na C 1)
WEo2TAD /1 aFATNLESBIRESNE, ZhiX, Ab & 1 a OFHEXH
REHLUSAP—FNRRERICBT 2 L0 bESRIEENS S, BREZME
FEHAVEREDAD /1 aFATOREORDICBREFTHH L FHETS,
FE LB ~OEREREIT., 4 NEFhLUTIETCTRok, MiEEOS
51 0@DFEELTE(Suresht, Methods Enzymol. 121:210(1990)) A H B 6 iz 4
EMORSDOEREEEZR LS Z LICLoTF c-58B s A b OEBENZREN
AT LB FHENRS (KIA-1B), T366Y LY 40 7THERICHRTT
ENADI gG,DCL3 FAL VRE CHOBRERBEICRESNLZ LS,
T366Y:LY407TERERTIZ, ot FTgGT A Y FA 7 (1g6,, 1g6
X6 DE DRy D~Favs VT v —REETIEDICERESNDTHAD

Ehi 2 : ~T A TFv—DOREMERFHOHRRRFLES AN T 4 FREED
ARk

A, C 3HAES#H-DANLT 4 FiEEDOHE

3ODEHME, N—FF—Cy3 FAL VHODOVRALT 4 FEEEED DD
BEORTERIETAEDIMERLE i) Cafpllid, ELEBAV AL
7 4 FHAPICAHEN 2 ZHICIER LT3 (5. 04256. 8A) (Srinivasan, N. %
, Int. J.Peptides Protein Res.36:147-155(1990)), 7.6A ¥ CoREIZ. X&#
BEFTZERIMBEVSFROEREECORTOMBEBET D LE2FL
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7~ (Deisenfofer, Biochemistry 20:2361-2370(1981)), ii) C aEFi%. 22D
Cu3 RAAV LOBRBABELICHATEA S, 111) TOBRERIVALVT 1+ N
HE 525 X5 MEMT B D (Srinivasan, N. &, LD,

B. VAAT 4 FEGOETML, YANVT ¢ FEEGTL. Insight 1T relea
se 95.0(Biosym/MSI) % V> CThumAb4D5-FviZ DWW CEEd#k & 728 Y (Rodriguesd
, Cancer Res.55:63-70(1995)), & b I g G, F c (Deisenhofer, LF2)HIZET
MeEL T,

C. Cy3ZERft, BRI, UTOEHRAY IXI VAF FERNT, HE
ERAL DZRIRTE 5558 (Kunkel 5, Methods Enzymol. 154:367-382(1987)) 2 L - T
t MELZH-CD 3EHUICD4-1 gGDCL3 FALVHPREALL !

Y349C, 5' CTCTTCCCGAGATGGGGGCAGGGTGCACACCTGTGG 3' (SEQ. IDNO: 1)
§354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2)

E356C, 5 GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3)

E357C, 5’ CTTGGTCATACATTCACGGGATGG 3 (SEQ. ID NO: 4)

L351C, 5 CTCTTCCCGAGATGGGGGACAGGTGTACAC 37 (SEQ. ID NO: 5)

D399C, 5 GCCGTCGGAACACAGCACGGG 3’ (SEQ. ID NO: 6)

K392C, 5 CTGGGAGTCTAGAACGGGAGGCGTIGGTACAGTAGTTGTT 3’ (SEQ.ID NO: 7)
T394C, 5 GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3’ (SEQ. ID NO: 8)

V397C, 5 GTCGGAGTCTAGACAGGGAGG 3' (SEQ.ID NO: 9)

D3998, 5 GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10)

K3928, 5' GGGAGGCGTGGTGCTGTAGTTGTT 3" (SEQ. ID NG: 11}

C2318:C2348 5'GTTCAGGTGCTGGGCTCGGTGGGCTIGTGTGAGTTTTG 3 (SEQ. IDNG: 12)

FEIZ, BRT I/ BOKRD, 7 BEELE(Kabath, EFR(1991)DE
BFAE5EAF—L)ickoTRLE, ZHEHER, an il THITEE—D
BRI -TEENS, BEEEK, v —FF—FEversion 2.0(United States Bi
ochemicals, Cleveland, OH) Z W3 UF 2 F X 7 LAF FEHIERE (Sanger
5, EFRAITDIC L > CHEREL 7=,

D. ~7ro#dfv—BREEKTIHAE-HIALT 4 N, Cyq3 FAA L
WHE-HY ANV T £ FREBEEATHVD 6T DG ("YANLT 4 F-Cy3"E
BiK ;vl-v6, F4)iX. Ab/ I a7V > K, Hi-CD3/CD4-1gG(Chamow &>,
FE(1994)) DR R EL OB W THOS F LB L, CD4-1¢G
BEUA-CDSEHEREKEI—FLTWASE I A FiE, M-CD 3BHFHEa—
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FLTWABEROZSAI FE—#FiZ, 29 3SMaPicBALL, ~FTud
A=—DIEIZ, Ta:HS: LEDNAKOHBEZE-HBAIZL Y E@#ELL
oo Ab/TanTodfv—, [ gGRUOI ah®d A ~v—HEEHI. AL
Tray BABABAT 74 =7 4 —REL, SDS-PAGE ¢ L—HF—F
PIA MY —AF =27 Ridgway &, ERR(1996)) 2 L > TER LTz,
TNENDYANT 4 F-C 3T, HOSTFIEE L, 3 o0FELRME
EETLD, LHLAERL, PANVT 4 F-C 3ERENSDAD 1l a~T e
—H. Cu3 FAAS VFHOHA-$HUANT 4 FOBKIC—FT 5. EXRKEIOB
BT T bl VALT 4 FIEEEROE R HFHLL, £ PRRBWTHE-
HOANLT 4 Rk o TRt ENE, EHEHELEZAD /1T ant 7V v R,
VANT 4 RC 3EREHD, Lol Py 274 0P VERLEER
ERIC,3 RAL R THATIHAVWSDS-PAGER L THAIZ N
o VALY 4 FC3ERFEEBME L, Y349C/5354° C, Y349C/E356' C, Y349C/E35
7’ C, L351C/E354°C, T394C/E397 C, K UD399C/K392CL B Uiz, ME—DEREMR(
D399C/K392' O) 14, HEREDSDS-PAGESICEHAIEE UTHAR -
ZBADb/ 1 and 7Yy FOWEEFEEWIZHEM L7 (FLFNT 6 %% 5 2
%), BREIX. BBRT I /BOKRD, 73 JBEELHE Kabat b, FFR(191)DE
W T EAF—L)IC Lo TR L, Cu3PEIRUE2Da—FOERX
ERENRRIRICAT v 2% 4T, Cy3nE2nav—moEREE, 7

FALFFONCE - TEREND, TOWEL, %E AKK3925/D399 SH 84
R LCEEILIZAD /T allELE AL,/ | a BRIKEBENMEDOT H & 52 7
TEmb, BEKS392LD399DOBHENI I LA, YVRLT 4 FiES
FERRER LT B, REF A —ik, ~TadLw—0C,;3 FAA L
WHE-HYANT ¢ FREBREBELE L CITI 2L FRLTnD, HARF
c RAL U DEOENEARKBEH L7, ETOVALT ¢ FC,3EREIL,
2 9 3 SHRFPOBELSTLIZERUL L-ULTRELE,

E. ZER~OEEILPCL-THEELLEVANVT 4 FIZ95%ETATY
A= —OIEZEINTS, REOVALT 4 BT, 7T8%ETATRHA 7
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DR T U ERENL, ERSOBEFEILI8 TR ET~T RIS v —0
R F =M LT (354 ; Rideway B, (1996) LR BB, Zhb2om
FEE, ~T e v —RBUOBEREMNTHZEORRIFFHICLD, #oT
L RBREEAT oA B T ANEEFTIIUETHAILEERLT, D20
OFgEMLEDEE, L351CXRIIT394C2Ed., 2205 /MLLE
DRANT 4 RiE, VAT 4 FiEE~T v & A <=—(L351C/5354° C & T394C/V397’
OLRAULLS VALY 4 FIEEFRES A v —2BEDICERTE, M LTERD
H—E2H L TW5, BA45DTVANT 4 FRTI, 77— VBIRLE~T 1
FAv—(EREV 9-v 1 6)PREBL, ~TF o ¥ ~v—DNEELSGHT Lk (F
4), ~FuFLv—0i2iE9 5 %DNERG LN, BE, BT nFfv—
i, BAE O v 8 BEREICIEHT 5 BXKBBE 7 MR L,
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Co3EFPSDAT OV A T —DUE

Rk
ATIST 43—
AL =17 $7°129b A $7°129+B DULH(% )
s dacki| - - 511
vl Y349C 7 8$354C 54+£4
v2 Y349C E356C 55%6
v3 Y349C E357C 57+ 4
vd L351C E354C 56+13
v5 T394C E397C 5712
vb D399C K392C 133
v7 D3i99S 13928 541
vB T366W T3I66S:L36BA Y407V 86.712.3
v9 T366W:D399C T366S:1.368A-K392C. Y407V 86.5+0.5
vl S354C:T366W Y349C: T366S:L368BA Y407V 95+ 2
v12 E356C:T366W Y349C:T3665:L368A Y407V 94 12
vi3 E357C:T366W Y349C:T3665:L368A: Y407V 93 +2
vid TI66W:K392C T3665:D399C:1L368A Y407V 92 +1
vls Y349C:T366W §5354C:T3665:L368A: Y407V eS|
v1l6 Y349C:T366W E356C:T3665:L368A: Y407V 95.5+0.5
vi?7 Y349C:T366W E357C-T3665:L368A: Y407V 910+1.0

EWiHI 3 ~Tue A F DL R E-2 R B R T A
MOBERDI-DDOEE-FET 7 —VF 4 A7 L—FR

UToOFEZ, wvFv—LFAS U ERETRECHEERTBRY <FF b
HFORBOERDBIRICBWTHEATH S, #OFEE, HEOER~OKELE
BoOBRICZENEZEHT A L LTRICRHENS, LM L0, Z0OEER
HIRET 2720 L0 TR, ZOFERERREEIALT « FiEE, v v
Yy n—EF =7 BUKMEHREAER, BKIEREERR EOBRICEYRER
OBRFCFERCER T2 M8 TE D,

A, Tr—UF 4 AT L8R, 77y —UF 4 AT L—FEkE, BERC,
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S~TurFfv—ORFEACERL, K2HPBENTIND, TORRE, &
EEEMK, T366W(Ridgway b, EFL(1996)), M1 3EEFIIIAYF Fic@a Lz
Cu3DE2Davt—ERBEINLETF FZ? I v 7RG L (gD_TFF
75 w7, Bz idlasky, L.A. &Dowbenko, D.J. (1984)DNA 3:23-29 ; % UBerma
n, P.W. &, (1985)Science 227:1490-1492) x V5, ERERMKDT A 7TV
—i., BLOC,3 FAS v LOBERICEBITWEEZOEEAIZL->TC 3D
IOB2Oa—RIZABLE, 77 —UF 4 AT V—ALREC, 3T uF A
v, ROTH-7 I v FAb ERWTHEE L,

Cud77—VF 4 AT =547 FY—DL1x10°DMLr v —1%, PC
R7Z7AVIMCLBDARC,BEBTOET AL MOBRICEL > THRELE,
FOT T T A Mk, B ENTE V- CALE 366, 368 & 407 CREIEALT S
IO SRS T A< —%EHWTP CRIELICE VBB,

BIRO2MHE7 7 FO#%, BERZ70—0D7 573 a0k, —&#HDN
ADTH e —RFVESKEN L5HWE LT, #Eh90%. 60%,. 50
R 0%TEoT, BRI/ — i 7 7 —YI Mk, BRO5F 7K
BB L, ZTFoREERENSX L 1-B L UE™{ (Stratagene) &
FREBRECE LN,

Kro—rDEH>1 0%a " —2%, BH (panning) DT 7 FEZ 0 ICHERE L
oo MLLT, BFAT 7V —ICBNWTE I e —rvOSHE0ar—0R, b id
OADYIBRERESRBROMICAE L E LT, BROZDICHATETHS &
el L,

BIRO 7570 ¥k, BohkC 3 ERRFIX, BEALLEBEE T 2
PRAT I EBESIETE L, BT u—id, ZOMBETE-E Fr
FADIEFITHNEEE 2T TEEBTEY VXL LA 2 A L, B
AT DT 0 DFBVMESEMEL, Y T T = AEEIC & o THREE368 & 407
TRH &N, 6 DERAT I JBOMAARSLERX, 1| 1ERRENL, =B
HiR, T3665:L368A:YA0TVESie, i &b 2 BRI &N, EICEESINE
~F 0 F A w—, T366W/Y407 A(Ridgway, J.B.B. &, (1996), L32) & A—o
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EF 2B TBHINbD7 7 —DERWITR N, TOT7 7 —VRFWIIE, KA
REBEOSAEHAERIZBVTL-0APB L vl sh s X 5 CBERC,
3HEFAw— LV LEIBEEMETHEDIAENED,

HB 77 A FpAK1 9 (Carterb, 1992) Hiza— FENC,3EEMKIT
. RIBE 3 3 B 6 BRHNCE A L. KR TEV IS B IS HE L 7 RIBEE 2 b
ARiL7%, DEAE-¥775F v Z7AFF, ABxKEUResource SZu=<hr 3
74— X o TR L 72 T3665: L368A: YA0TVE A{EIZ, SDS-PAGED#ICH
—DFBERAV FEELT, O C 3 ERER, MEOoRBRICIYEIR LE,
BRETEERA 7 V—EESIHEIC L > THIE LAFAERC, 3, T366S : LI68A
1 Y407V, T366WNR OYATAZEREDHTFHEIX, THLLEY Tholk,

B. 7ryr—VBRLE~TuFAfv—REWN, C,3~TrFlv—DORE
PRI, BERHEG A b YN PREBEELISH I K-> TED~T o H A v—D
FREVCEERLICHE, F 7oV VB> THY TS 77— P2HET A Z
LIZEoTRMICTHM LT, Cu3-7r—VIL B/ T =V BT w1
i, BIRYEBELICAZ ) =T 5 h0FEE T 5,

7=V, BROTI 00 FOBROEMNO 7 a— b kTa s bar—n~
74—, pRAL1PLTHEE Sz, BIRAICIE, XLI-BLEE™HF DY 7—3
FA3, 10%pfu/ml MISKOTODFEEF T50u g/ml A N_= Y & 10 pg/mlF 5
YA 7)o EEET 525l LBEHICEETADICEAL, 31°C T~
FaR—T gLk, TOMBIEECSEE6000g, 107, 4C)ZXoTALy
ML, 77—k, 5m 1 ®D20% (w/v) PEG, 2.0M Na C 1 ic k- TR
LiE D4y BE(12000g, 104y, 4°C)DEBICEFEMLGEIREN, 1m1DP BSHIZ
HRESY, PBSHO-MO 77T = ERRIS0 1 2320 1 7 7 — VS
iz e, 5. 09MIEIE~25CTA v FaX—ar Lz, 7 r7r—VHr7
AT Y a—F20p DX, KCHEZHFRLUE, Cy3D~TFud A ~v—0DIFE
i, 5B6-ESL—F2HVWARUEEL Lo 7 o= PT7T IVEHNE
F—RATF 4 vV 2O F A —BIBEELEH- M1 3R 7 ue—F LA Db
KEsT77—V2BRMTAEL I SARL-THIELE, ZORIGIE,
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2.5M H, S O,50ml DA & o THIE L, 4920m THRLEEHIE Lz, ZTO®RE
EF—#id. TOEMOBC 7 =V U HBBRECH LT7ey b L, H-oKale
idagraph 3.0.5(Synergy Software) & AW IERER/N_FIEIZ L > THoDR
G A—F—FF VIZHEA Lz,

EHHEZCRINENE~T 2 A ~—, T366W/T366'S : L368" A : Y407 Vid, ff
D7 7—I-BRLI~T R F A v — b BEHIZBWTERT S, 207 7—-
BRLe~F A v—i3, RELAEA~AT LA ~—, T366WYHT ALV BAE
WWEVRETHIME, Lo LBARC, 3 LY XEEHKIZED, £TOC3ER
i, BERRUMASDEOBEIL., Zh bR U TFrRERlEEIC K-> TS
NERUETEY A X7 o b5 7 4 — L2 THA~—ThHHZ EMNAM
it (1. T5mg/ml. U CEREEEMLATAIEAK (PRS) H), ME—ofilstix, C 34
A ==& HHLMICEVRIFRIE 24 L7-T366S : L368A : YAOTVEE B{REM ¢
Holn,

T366WD1 : 1{ESH. B, KUT66S : L36SA : Y407V, 69. 4°C THIM
R PR OERKREMDIL, V7o y MRBEORER~T 2 H A < —OFK
LEBIIEUL, —H. T3 6 6 WHEAREF A v—Ii%, T366W/T366 S : L368
A Y407 VEIRA~DBEA~T e 44— (AT, =—15.00) kW b Lo &
EMTH S, FREHEFD LDOT366S : L368A : YAOTVIEREREIL, MBIz L~ T
E£EHTHHEMBH Y, RELLRBFEMESEER S 20,

WA LI ERERK, Y40 7AW, T3 6 6 WEEEERKORERRFET
FHENES. SCR U5 4CTHRMT 5. Zhid. T366W(AT, =11.0C)X
Y40 7AAT, =6.6C)YFEFAv—DNTIh—FLO b LV RERLE
P BT BTI6ON/YAOT AREF A v —D¥ T =y MW L TR & BT
<o 77— VEBIRLE~T XA <w—, T366W/T366°S : L368’ A : Y407’ Vi, %7
Lie~Fa# A =—, T366W/ Y107 A, (AT, =4.00) LY b—BEETH B,
L L, BERC, 3HREFAv— (AT, =—11.0C) &0 b EEHENE S,

C. AVERTOT77—V-BRLENRBREMERTFOLVFv—Ib, 7

7 VBN LI RO L2 Cy3ERKE, A1V ERTAb Tand 7y
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ZHiZ. CD4-1gG&—#ick MEL7=-CD 3RH{(L) & EHDILFEIIC
IVEBRLE, ~TuFfv—bBEd M v—DOFEIEL. SDS-PAGE: R
Xy = 7 L—F—F v b A FU—Ridgway, b, (1996), L) iz raF
A AR X T L=, Ab /T anA 7Yy FORBTE ZINEN. i
~CD3ESHNERH LEREEEREEAE, T366WE1 a7y — V&R
U725 84, T366S : L368A : Y407V, SIIEREI L/ ZEWERE, Y407 ADWN
THEBALEEBAENPLEIRENZ (K 3),

77— U-RIR L ERORH LEC, 3 ERFE, RICKREF A ~v—FBRTD
TOOFOFEMICHBNTHM L2, BREETRE, T366Wik, HYTAIEHL
B OXEBAN ] g CGEBMZ AEROHLE / v— G207 4 FiES 1 G
EEBBIIRELZ LD, RS v—LZHLNHERICHESEE, —
F. T gGLLHLE/v—2 LT, BERMC,3 FAS v E2E1F Uik
DBAIS -, LSRERMA, T366S : L368A : YAOTVIX, HMT 577 —PI Ko
BLTBADREOND ] a T/ ~v—,FOoBMHAR ] a ¥ M v—DREHICESL Z
b, BOREL A v—(LERESES, EZREREK, Y40TNE, 1 a & A~
— LM UAYT 277V FOBARICT a®/~v—8L, OFFIC X DHM
LT, XA v i B/NRBFAEST D,

IIEERELIEY VT A AT V—HIEL, BELEAT XA v —2A
THC3EREDBM TCOBRRUVBRERFEL A ~— %l T 2EREICH
LCORREEZD, REXAw—IC/T DI 7 7 —BHFT, "E#E C, 3%
BN, FAEERC 3 ERK-BIETFIIIREG X AT E~DREDOICT
597k Cy3 /) TERELBAETHTHAIZEnbAELD, HEEC,3ERE
i3, BRC,3ERK LM SBEFIIIOBMOT v A—EREOFERLLTAETS
o XL1-Bluc® & 5227 A S—MflE BN T, BRC, 38 HTFEM1 3&EKB
FIIOWMFEPRIBEND S S,

TT =V VERSRY., 7y -V EDC, 3T A v —REMERIICA
IV == TR EMR Y=L LTt SRS, 77 —Pi%, M7
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SV R & B LB TH KRBE OB E & #F T 5 (Figini 5, J. Mol. Biol
.239:68-78(1994)), 7K LT, ZF 7=V diBRIERROFEEZNT 5729
CHbBERERVES,

Tr—VF 4 AT V=TT TV —ORBHRREE RS V-2 T, ~T
XA <—{bEEETARORFET A v—DO F AL VREEHET LT 72
DOMENRT I —FThd, Cy3 FAL O —RZBWT, R LEE
BEER, ~Toffv—({bERETIZLEBIETED FAS U RERE LR~
WEhd, 77—V T 4 AT b—k, ~TF &l v—%RbAMBRT DM
SEhEOEDCEHE LEBEDRAL D3 0BEOBREF—F T 52D Z
WCHWE, 77—, FASM CRABEOERASEM BRI 2 RET S
EOEREENE—F, TZWREB LAY - UBRGEE, 200 E-4
VARIEREEFETMET A0 0R AN EEIET B,

EiEfl4 - BEOBREEEF T H~T e LT v —FEIIHRE REAERT O
AR & B

UTOEEFIL. AFFCRESFR CBHEEETH~Trv L F<w—_ERE
HFAEORER L Z OEMNRFICES T TR0 23T 5,

A. RUREHEZHETIHEORE  filkT 475 ) —0#iI 1 1 DHK
ZEED,

KEWE h—FHF v (scFV) Hifs T 4 75 U — (Vaughan ® (1996) EFE) 1%, A
x1{e PLEFF—FuFF—FECD), GCSF-R(t MNBkiBkam =
—HfHEF L FF—ECD). I gE(AXII1gE). IgE-R(k+IgE
Le7E—a-4), MPL(E b buVEARSA=F L LT T —Fu i fFfh—
FECD). Mu s K(t MiHHFEWNL 7 & —Fu % F—FECD). N
poR(E b ANT77 o LEF¥—NpoR ECD), Rse(k bLi&FH—F
ni ¥ F—¥, Rse, ECD), HER3(t FLEFE—Fnivxh—+F
HER 3 /c-erbB3 ECD), Ob-R(t FLFF o LE7Z—ECD), RV
EGF (b MRENERERT)., ECDITMEN FA A VICBETE, 2581 1
OIFEH OFESRE RN L2, FRRICAECCRGEOERAP L s cFv T T

_93_



TR NDIDDRX T LAT FEFIT —F ik, MY THF7 7 BEFINHE5
L ORISR L, VIEEFZ, o2 To7EERAEb RO R— —
T F—VEEE T B 729 ZFeng & Doolittle (1985, 1987, 1990) D7 A T VY R A
L0 e 5877 IA4 "BV THE L7 (Feng, D.F. £Doolittle, R.F. (198
5)J.Mol. Evol. 21:112-123 ; Feng, D. F. &Doolittle, R F. (1987) J. Mol. Evol. 25:35
1-360 ; X% UFeng, D. F. £Doolittle, R. F. (1990)Method Enzymol. 183:375-387),
FAATRRBERET I BRI OESIR—S—Er FOFRIE, ) v R
T A=y MRICRE L (BB,

BOLATHEORBRR L LT, »had b 1 oRBRERIINBEH IR, R
51k, 11TV, 7 I/ BEII DT T4 Ay Mok o THEULR CEEH & a3+
5(100%F—#) s ¢ Fv OBEEEZTRL TSV #HORKRTH B, FlziE, 20
= hV—4//9(HER3x0b-R, BRy 7 ATCRLLL, HEHER
3B 1 XEFENULEDHF-Ob-R7Zu— 2 k> TENOV B2 ST 5 2
EBRRHEENA—FH. Ob-REE9 Z7u—r0k, 1 XixZENUL EOFI-HER 3
IR— R TEDOV B EHET S, 47— r2RT, MAREOBM
Wik, FOEMPO 1 EEFRU EO 7 =22 ko TV EFIE ST HERN
OHiE7 v—vO¥EFET, HliiE, MPLZ e—rOf&ER, 1 Xidzhllitk
DMDOMP L7 a0 — X o TENDV EFIBGIT NS 7 a—v 2R L0
12 U7z, (IgE x Ax1) XiZ (NpoR x IgE-R)IZ>WT DL o 8l S iz k@R
FHOEN =2 BT, D b 1OBEE LB ENE 7T AV O
IEFEIC Do (BT, RHESNWEARBOBRFEOK NS L oh, Fhiidt
BOBEN, b LTokEor7u—rRkEashseb, W0V, i
DD RHTZENTEDLZLRBVESTH D,

RO T 2/ BEEF L. TRIR L7z BRI 5k L C OELSIFERIM: 7398% & 99
% CThHolfE, Blhol7 I /BEEROMBILL - THREESNL, 41X, A
x 1 (712 —2Ax1.78), R s e (7 m—2Rse. 23, Rse. 04, Rse. 20, &2 T'Rse. 15) .

I g ER (7 1 — 1gBR MAT2CIGI1), Ob-R(Z 2—>0br.4), KU?VEGF (
7 a—yvegt YK EM A RO 8 DD R ZMEOV FFIOETH S, BRIl
DEZE (Kabat, G. A 5 (1991) EFE) XI3EE D ER (Chothiak Lesk, (1987) J.
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Mol.Biol. 196:901-917) % 2 FUEE S CD REEDONBEIL, FHENTRE #
ko Ta L, Axl 78BS & B 2RI " E FRIC L VR Lz, L
7 9B D, 6 BFE—THD, Rse. 04 L obr. 4D (ITIFI9%ECFIEREIME) i1,
FUREA CDR s OFMIID 1 BE THHIET % Rse. 20008844 (121X98 % ELFHH FI4HE)
i, FURKAECDR s OSMUD 2 BE TR D, 37 I /BEEOEIL. HIR
FEEHICBWTEN R IIRER LEA LED, < LTI b DBRFEOEFIE
Uk, ARAORFOBRFEDO - HDOEOEMEED, WBHIC, HFEIh D%t
Wi ofes ¢ F v (B2 3Ax1. 78) DR & D98-99%FHRAIME 2 B+ 5B#HO L 5
. BRI, B> HBE L BB T A OMEREAMERELED,

B. RUBEZILHTIHNEORELEBEHOTHE EE T 5 ZERAMLIE
DO . HI-Ob-RH-HER 3,

tr7F LT —(0b-R)XIIHER3/c-erbB3 B TAEHM(HER 3)
ORI RAA VEFEELIZS cFvZIF 7 A MI, K& Wk hscFvoy
—DS5 4TV —RHWEER D3 oD T 7 FiZ ko TH bz (Vaughan b (1
996), Ef), VIF L EFE——T1gGLHERS3-1gG(nl PBSH10u
@ %, 4°CT—M, H8EA b/ F=2—7 (Nunc;Maxisorp) Z#ET A IZMH
L7z, BRIE 7 7 —VfEHL. ATOBELEMH, Vaugham(1996), FFRIZEY
REEENLZIICEIT LR, lng/mlOBRET, b MELZHIE, huMAb4D5-8(Car
ter,P. & (1992)PNAS USA 89:4285-4289) it ML LU7z$i-1 g E (Presta, L. B¢
1993)]. Immunol. 151:2623-2632)ik, F c &7 7 — V2 WET A DOFR
BITRAICED R, ML T, BRI (Havkins, R.E. &(1992)]. Mol. Biol
. 226:889-896)i%. s cFviiA L7 F UL —%RETHLDICLHERL
oo FOVTF oL FE—3, TuTA VAR yu—RIu~w  NTFT 4 —
EHWT, TELAE7 T 7 —F¥, ¥ xpxF—F (Carter, P. & (1989)Proteins:S
tructure, Function and Genetics 6:240-24) I L ALV 7F L L7 ¥ ——1gG
DM ERFENEASBIL>TF chonBiL, 2OV F L7 F—Eie
FF AL, ZThZh, EMNoEL, B2, RKCOCE3I T v FAIZ1000M, 25mM
RUOSMOBETHER Lz, 77 —VRBE A F ALFURIR. A LA EY -
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FNEROBUNOT 7 F2RA3INbDIn—iF, 77—V RUHEY TS
FUR ROl EN ERF 3L bMnd s cFv ELISARRE-TA
7V —r Ui, JUR-BtE 7 v— a8k, 751 ~—, fdtetseq & PUCIHER
(Vaugham& (1996), HiE) 215 s ¢ F viBADP C R-IEXUBstNIIZ L 5
11k Marks 5 (1991) EEV W2 Lo THIT LT, BstNI 7 4 o H—7 VU o FYE0 1
P50 7u—rRNPCREY V7 Enye seq 1075 A <— (Vaugham & (1996)
E52) &y zcycle—sequencedusing fluorescent dideoxy chain terminat
ors{Applied Biosystems) L7z, V> 7/ i%. Applied Biosystems Automated

DNA SequencerZ T4 LB 2EH| % SeqEdZ iV THiF L=, 7=
CHEBTASRR DT 7 — VT 4 AT VBN L ARG e Figini oA L E R
UTOHET ¥ 7T 4 T HEBR UVRHEEE T HHEEBRT 5L LTHEA
ThHDZ bR &N D (Figini, M 5(1994), L. ZO2ENSMICLY
ZIiprasng).
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o (B LEHRERWZRI LD 1 1 L EAF AR X 5306
DY F N, EFOru—iE, S FAL LR LRBREORS 2Tk
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EHERTAEDICHEALEH-Ob-R7u—26Hi-HER 37 12— 1 80V
R UHEROV, WP TH D (BB, FDFEE (Kabat, E A 5 (1991) RFE)
VBB &3, BFIOESR (Kabat, E. A 5 (1991) kFE) NitErEO £ (Ch
othia Lesk, (1987) J.Mol. Biol. (1987)196:901-917) iX, = FN T L& BRIC
Yo TRENS, VEFIhoBREROMERMER, Lo TRRLE,

BHHOEFIL, ZEM-Ob-RZ v —ixTHLEM-HER3 7o —1k
L2 (M8 KRUES), 1 1OF-HER3IZ7ua—r L0425, 1XEF
N LEORH-Ob-RLeFF—7u— UV 28 T5 2 B8RS,
iz, 1 8DF-Ob-R7ua— LA IBRH-HER3 7 a—rd—o¢ L
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ZOTHRIL, HRBFEEV AN T 4 FESEERTHEDIEREERS Z LR
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BBEES 7 L EE Lz, ERREEVALVT 4 FREEGERF LR UEFZn
FuFLv—DREERED8%SDS-PAGEFViZ, BAER~FoF (<
—DIEIE230D BT EOMWH B, —oDHFERRI ALY 4 FRESEZHELTH
BAT R A w—DIFET2000 L0 LOMWE TOBEL 7 bE2RLE, 20
MW7 MIFERRC AN T 4 FiEGEEREKBRT 2 ENEROELEEDON
—kr  EEZAEDITHTHT,

“ER/REBTEROOb-REUCHE R 3 W T ~DEEMFEESIX, UToFkE
DEIBEBEEEL 1 SAEZL>THERENS, Ob-REEGIE, Ob-R-1g
MEZ ARG LTHEETAOb-RICESTEL I SAT vbA CEIESH
b, ZOb-R-1 g@lHH N 7EIL, 96-UnDITFA T ROV =
NECEBESL, 2 LT ESREERESNZOh S,

FOUeE, Ob-R-1 g ~OFFENFSGEZI R DK EEER SN
2, AT weAICBIIZE20m LT, EAFLA{LHERS3-I g@da ¥
VARIZERME B, FLTELFUALHER3-1 g @& & 7 BITHEET
BARVTHEV-HR—RAFF 4 v oA T EF U F—ElEARC L > THE
END, HEik. AR AEERTMBA A% ¥ —FPEE (Kirkegaard and
Perry Laboratories, Gaithersburg, MD) OFINIZEB T 5 EAOBLDERIZL D
HEENh 2,

EERCEHE LR MET, Ob-R-1 g LHER 3-1 g Ol G~D _EEM
PR OREEE, EE/MODb-R-1 g/ —EHKAEMHK HER3-1 gt 45

SBHTRRCER LA LS U RS OEAEO B RBROT DI

v 4 —FE ECEER LR ATRERERE LCBIEh S THAS S, Ob
-R-1 g b#E6T5%, HER 3-1 g LiELAWHER, BEORKREE RS
Lo, ERESEEERE LR, FRIZ, HER3-1 g LHET 528, O
b-R-1 g LiZ LWk, BECKREEMT D L 5, LEESERERK
L%&wv, —F, Ob-R-1 gt HER3-1 g W HFICEESTH I LATHENR
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HERAMTURL, ST v B BN TBEOR R L E U SESEREERERL .,
HBEDOBPEEAT A, HER3 LOb-ROWMFIZEES TS, “EHEEMEHEE
RT-T D,
fi-(Ob-R/HER 3) ZE#HEMFEORER L BEIL, UTOEY ETLE
. B MEFER2 9 3 SHIEIX, F-Ob-RESH, MH-HER3SEH. Xz b
L@ ThEhoFEic @ Tholr7u—22 6 W1 816 0BRHEE2EN
FHMZIZa—RLTWA 32D 7F A FDNARRL-TBALE, Thfh
DOBADTHIZ, B =— FMEDNAKXd AEH=— FMEDNADHkSL, 8]
#HMH-O b-RHi-HE R 3 ZEH/AMHAEORFIZHELRNTHHI LD
21 :3& Lk, MAFOESET, AVCEALTL : 1OKTEALKL, 12ugD
f—=HLDFFAI FDNAK, RWTY VBEIAT T AIERIZ & - T293SH/A
iz A (co—transfected) L7~ (Gorman, C.,DNA Cloning, Vol. 11, D. M. Glover, e
d., IRL Press, Oxford, p. 143(1985)), ZOfifalL, ¥ /7 BRIFAOHKEEX
U CHAREREMIZ N 2. BRI Lz, Fe-88Z 30 8idk, BEkbLE-7 e
74 A (ProSep A, BioProcessing Ltd., UK) & W CHIfuR@E S » HBRIL, *
LTPBSHICEE - LTz, I—F7E b7 R, PRLVT7 40 REESD
Hi % 7 MEEBGIET 2 72 DIC50mMO BB E £ & w7 BiRisicmz 7=,
MO ERME & LT, Hi-(CD3/CD4) Hifk,/ RBEMHFH ORI LR LT DR
DEITL, & MEEBM2 9 3 SMlsE, 3220792 FDNAs., &£77
A2 FiEF-CD 3B, ,i-CD3 1 gG,HEH. XiiH-CD4 1 gG,/E
MFERFEMIMC—FLTWS, KEosTBALE, ZREROBADZD
2, HEHo— FMEDNAZHT 27— FM{EDNAD R, BENH-CD
3 1 gGOEIOEDIHIBENRZNTHAI L 51, 3: 1L L%k, M

T, AEFERTFIFATDCHBRENSZDIC, ABEMERTFa—MeFF5 232
Folsix, B -7 7 X3 ROBERIZBW TN, RBLIZFDkk=R
i, REMERT B BHES3 13008 L3 TOEmBE E Lz, h—FAT
ugh75AI FDNAEX., BARNICP B S THIlREZERE L., RNTY VB
A7 BYRE (Gorman, C. (1985), L3) i X 0 293SHfap iz A L, Fc-8
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BE A 7EL, BEM L5 1 2 A(ProSep A, BioProcessing Ltd., UK) %
AWTHiaEEYw» LML, £ LTPBS FIZEE -2, a—F 7k
F7 2R, PALT 4 FEEOBY % 7 MEEHIET 5 i 50mMo S5 i B
FTH A7 BRI AT,

ERENRFROFBUZBNT, T BF U IAE, 8%RY T 7 IAT S
KA (Novex) TERIKEI L. Serva bluell L ARAIZ L > TR LE, Fv
. vA TR T HHOFHRAR OEERILE S DBNCBOTRENTD Ay
I7 TGy REEST LB RE L, BRLESAVE AXr =0T
Vb A—H—(GS-670, BioRad)iZ L »TAF ¥ L, FLTH 17 GREY
t¥Molecular AnalystY 7 b7 =72 Lo CEELE,

Cy3 RAA B ALEFERK(LIELEL) VANV T 4 FiEEE, ~Tud
Av—HREERTAEDICZ RS THS, —207F ¥, K392/D39
PCiX, 7T6RETCHO~T RIS (T4, BEEEvE)ERYTHIZ LItk
TAFrEdf~v—FREHEA L, S5, E-#HY ALY ¢ FEGOEEN
ZHR~DMEREN & ORI B G, RIE9 5% ~TrF A v—2ABbhi
(FAERKv1I1, v12, RBv16), » LT, —EfEERAEAOFE1 L
FB2DORY)XTF REOF R I7E /5 o7 EREERZHENCENT 2K
FEHOFIEE, BEENZ~T oL Fv—OREZWINTA LIz, BELLA
WATF v L FT—XIRET AT —DERE RMET B,

Mz T, BEKEKEBOBEESITIZ L > CTEER~T o vV TF v —Z RT3
FEE, BE L RWAEERICK LT, EFhd~T v Fv—0ME5itE
DREEE 2D,

TR L LS REROBHOBRIL, Z2EREMIEOVNEDCEH LR
HOMDOBEHE DRI LERT 22 LItk s TEEFNE~F <L Fv—0DIR

EXEINT A,

C. FUBREFIEFETIRBEOREEFORFEEZILE L TWAH ZEHEER
{ROFEEE : HL-Mpl/PL-HER3,

BREADN: —EREEFEORE, BERCEREN I ZILREND, Z0OE
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WHlDA— AL BHRICER L HELE, Hi-Mpl/Hi-HERSZ ERr RIS O BLE
AlRALE,

ZOEREHDOE I v a v AREER LEFE( 1ORREEC RS A7
FU—Ol#E) ., B, AW, Fi-HER3 s c FvOV,EV, 7 I BESE
eERRERUVRRSAZF LT F— c-Mp lIZHEATH23 scFvTH
WL, 11OH-HER3IZ7un—rD 501k, 1 XEFNU LOMp | -#&7
U—ERoOERA—OV, 7 I/ BESIEEAT D, KHiZ, 2 30H-Mp |
sc Fv Ao 7o MI-HER3Zu—r0—2LRUV, -G LE(ES
., EfE AVCEERZR), —FF. VT2 /BRI, fThaof-Mp | LH-H
ER37u2—rORIZ4 005 9 0%OR—MHEL-LERED, LU METS
HLOThoT,

FOH-Mp 1l s cFv, 12B5 (Genbank accession number AG048775 ; EQ
HES : 27)LHHERS3 s cFvZu—2HS®6 (Genbank accession numbe
r AGO48774 ; BdFIES : 2 8) ik, R—OV EFIRCEEMICRER SV BlF%
FIFT 5, 2hbDs cFv 7T 720 M, £ UEBEHCHT 28R ~F
U A v—{kB3TELH-Mp | /HI-HER I _EKEMT g GIRAAEERETS
Zé, RULKA-P-/ TERE(Z IR L) RNCL 3 FAA CEiCiELh
YA T 4 MEGOERZ®ELTHAW:, RCL#EZEET5EZ. R
FRHE L HET 2 LHOREEZBET A2 DICBR Lz, 2 00KRREFHEL »PHE
WAL T ¢ FEELEREE L, FTOERBOLHIZ. EEREV 1 126DC
n3EREFATHNDS 2 OOHSEEB AL, €01 g GEEMIR. FuF A
VAT T 42T 4 une b 57—k TRRL, BOEMEERE ANTS
DS-PAGEIZL»THHT LT,

“HEREM] g GHER(Bs I g GIRRBMIE. 1 g GEREFAERC,3 FAA

YEVL, FOREVBEEERTE—OIENSAL FEEL S, BERKGBEIME
CRIA ZoimE, L9av 7 b o ERERETABs [ g GHIC
BN ANT ¢ FiEGEORRK E—F LT,

Mp 1 HER3 ECDHBEOmMFIZHEASTHIMELER-Mp 1 /H-HE
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R3Bs I gGhiikniAE, LTOBOVELI SAZHCTCHMELEZ, £To
TI/TP B S#EEREZ AV, 9 6-7 = /LK (Maxisorp, Nunc) Dl & D7 = VI,
5ug/mTHERS3-I gGXiIMp 1-1 g GT—H#B L, HEE LKRWVT. 5%
WV)BSAZLoT1IMMT e v 7t Lis, TORMNOTEL. BEMAKY49C .
T366S : L368A : Y407V/T366" W : S354’ CEEH4, A OFRELAEF cHREFEFHO
$i-Mp | XidHi-HER3 [ g GIZ—ET2H-Mp 1 xHfi-HER3 Bs1Ig
Gé Lk, BHOHE(L pg/ml ik, €FF U EHERS3-1 gGRURA ML
HED-IR—ATTF 4 v Yo d ¥ v F —PEEE Boehringer Mannheim) @
1:500075 3K & 1 23°CC 2 FFf, B A v FaX—ta L, RNTEY =
MEIZ, 23CTELI 1A v F aX—va Lk, UL F—Pihit
1X. BR5E#H (Kirkegaard and Perry Laboratories, Inc., Gaithersburg, MD)IZ
Lo THRRENTZBVICTMBRAEIZ L »TRH L,

FHRLEZBEY, Hi-Mp 1 /Hi-HER3 Bs I gGid, @3icMp 1 2 HE
R 3 ECD#HEOFNFHIZEHCHE 2RI, FU < BHOFEIZFERICH
ELli, ZHIZH LT, Hof-Mp 1 EHOF-HER3 1 gGik. RRAK
—HT25ZNICODEE L 6),

D. TIfEL7F c & EATHWBHUENL. BRhR ik fEmins EMia
BIEORINSH B,

AEAOEGIL Lz ZEREENREOBHICB O THWELELREF f#E%(C
a3 EEE, E)SED LRI EMRBEORIRH 2 Z L 5T
T35, UTOEREET LA,

FODC3EEMKIL, Lewis, 6.D. b (Lewis, 6.D, & (1993) Cancer Immunol. Tmmu
nother. 37:255-263, F ORWNBHEIC L VHA TN ) OFEEANVTRLEE
0. FRERFUE-(RIFM- A AR ENE (ADCO) & AR — M 2R 2 HERFT

5, WA, MEEET '3, PICr 8 L/-SK-BR-3XT'HB
L-1 0 O#ZHIa (£ ZHATCCZFEEFHIB-30 & 46509) R U 7 = 7 & —Hlilllg
LLTE FRMMIEY o BRIZE - TEIT LT, LLME, Lewishb & B
D, FOU AR L-2 TEE LStz
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Cyy 3R MAS354: TI66W R UY349C : T366S : L368A : YA0TViL, Carter® (Carter
,P. 55 (1992)PNAS USA 89:4285-4289) iz L W i &z b MEFA-HER 2 fifk,
huMAb4D5-5 O HEHHIZHMEIZEA Lz, HEFAAL LI ROEARF ¢ s 5
ehifkid. HER 2 -BRIBEIEMER,. SK-BR-3I2L VW AD C CHTHEBDRE
HEE LR T), BEFMLLIERCSAERFEOR FIZ. BF O -
BRICH T HEEE L B TEAZ L &R Lz, HEPOBER., ZhbBslg
G sHHUE- KM - {ER AR B THEET 5 THA I 2 L2 TFTHRT 5.
BEFAL ORI H D,

AFHIL, RLEBRN, A oJELEREBETHE L LTEEISRA MM
BWTZ ZIRENADEBHIND, Ehid, LrLars, BREISEEHOH
BAPLERNTES Z L, RCAMRETER ZOBRERE: L YR CAR T
B EDREBEINRDS, ZIRAVWEETOSELRIIENORBRICBNTEE
Lotz ziciAEND,
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IR

(1) it -

(i)

HBEA : V27w, £ 3= -7y [

(ii) BHOHW : ~T O Fv—RUOTERSZH T 2 S EFRMEHIED

RE 77

{iii) A OB : 2 8
(iv) AT

(A) B YV zRrr Ty A a—RLr—FwE

(B) ZpU—}F:1 Fq4—+LRX+L— DxA

() #Hi:¥4m2 B 772320

(D) M :HBUZAN=P

(B) @ : 72X ) AERE

(F) BESRS : 94080

I Ea—4—mfFaleE X

(A) B{tKIEX 0 8. b4 > F, 1. 44Mb O v E—F 1 AY
(B) 3vbta—#—:IBM PC av)—F7)

(C) ARV —F 4 v ¥7v X546 : PC-DOS/MS-DOS
(D) VZ7FYxz7 :WinPatin(¥=za>7v7)

A

B

D

(vi) HEHFET — %

{vii)

(viii)

(A) HEi®ZS : PCT/US98,/08762
(B HFEH : 19984830

(C) 5% :

AT —4

(A) HWEiHES :08,7850085

(B) HEEH : 199 7F2H5H

RPN Rt

(A) ¥ :2>V)—, F147R)— =x)
(B) T#ES .36, 487
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(C) & /#HBS :P109YR2PCT
(ix) 7V 232y —T a3 ER

(A) B35:65b50,/7225-20686

{B) ZL77w7X:650,/952-9881

(2) BFIES : 1 OWHEH :
(i) B DRFH
(A) BRI 3 614
(B) BHDOH :
(C) B : — K
(D) +HRDY—: wEH#R
(xi) ECHIDFHM : BHAIES : 1

CTCTTCCCGA GATGGGGEECA GGGTGCACAC CTGTGG 36

(2) BANES : 20OHEH
(i) EHM DR
(A) BFID R : 2 1IRRN
(B) BEHIDA : Hifk
(C) BHOD¥ - —AdH
(D) MROY—: mEEER
(xi) BEZFIDFM . BEYIES . 2

CTCTTCCCGA CATGGCGGGCA G 21

(2) @F&HS : 30ER .
(i) PES Db -
(A) BiFloR : 2 1158
(B) BH DO @ #%EE
(C) $HDE : — K
(D) MR Y— BEPK
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(xi) ECHIDEEH : BEFFHES @ 3 .
GGTCATCTCA CACCGGGATE G 21

(2) BHES : 40FEH
(i) EEFIDFEH
(A) Bedlo s : 2 4153x
(B) BCFIDH : iFE
(C) BHOB : —AH
(D) FERDY— : EEEIR
(xi) B¥OsEH : BENES: 4 :

CTTGGTCATA CATTCACGGG ATGG 24

(2) EIFES : b DIER :
(i) EFIDOFH
(A} BEPD R 3 043
(B) E3DM : KZig
(C) BHD¥ : — Kb
(D) baRDY— : EHE
(xi) BHIOFM : BEHFBS . 5 .

CTCTTCCCGA GATGGGGEGAC AGGTGTACAC 130

(2) BEHES . 6 DIER .
(i) &ERIDEM
(A) B3 EE : 2 1IEAN
(B) B DAY : M%EE
(C) ¥ — &
(D) boRDo— : EH#A
(xi) SEFIDHA : EMES : 6 :

GCCGTCGGAA CACAGCACGG G 21
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(2) EBIES : 7TONH :
(i) BUYIORERL
(A) BFOES : 3 9N
(B) BiFIDA : B
(C) O : — A
(D) MR Y— : EHIR
(xi) EFIOFEM - BEHHES . 7 -

CTGGEAGTCT AGAACGGEGAG GCGTGGETACE GTAGTTGTT 39

(2) BPIES : SOER
(i) EEFI DR :
(A) BESOES : 3 3N
(B) BFIDO®! . g
(C) SHoOB : —KEH
(D) FRov— . Bk
(xi) B OHEM @ BFIES : 8 :

GTCGGAGTCT AGAMCGGGAG GACAGGTCTT GTA 33

(2) EFES : 9 OE#E -
(i) BEEHODFFEL :
(A) BRFDES @ 2 LR
(B) ESIDR : BEE
(C) O : —48H
(D) ROy —: EEHk
(xi) BCRIOFEM : BYIBFS : 9 :

GTCGGAGTCT AGACAGGGAG G 21

(2) BAHFES : 1 00HEE
(i) BFIDH :
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(A) EFloRx « 2 1

(B) ESFIDRY : thlk

(C) $HOH : — K

(D) ROV EER
(xi) BEFIOFEM : BHES : 10 :

GCCGTCGGAG CTCAGCACGG ¢ 21

(2) BEFES : 1 10O8H :
(1) EFIDRM -
(A) iSO kE : 2 4N
(B) El5IDT! @ b
(C) Sion¥ . — A8
(D) bhrooy—: EHEER
(xi) EFIOFM - &FIES 11 ¢

GGGAGGCGTG GTECTGTAGT TGETT 24

(2) BAFES : 1 20FEH
(i) EFIDFEK :
(A) BEFlof : 3 8IFH
(B) @FIDB : %k
(C) BHD¥ . —AH
(D) bRy —: @HR
(xi) EIFJOFEM : EFIHBS 12 ¢

GTTCAGGTGC TGGGECTCGGT GGGCTTGTGT GAGTTTTG 38

(2) BEHES 1 30EH:
(i) BoFlosRE
(A) B¥ioEX : 8 2 1 HHxt
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(B) ELFIDEY : dsEE
(C) BHOB : A §
MDY~ R
(xi) BCHIDEEM : BLHAIRE : 13 -

(D)

AACGCGTACG CTCTGAARAT GOGCGGACCCE

TCTGGCTGCA

CACCGTCTCG

GTCAAAGGTT

TCAACCGGAA

GCTCCTTCTT

CAAGGCTAACG

CTACACCCAG

CTCTAGAGGT

CATCTATGTT

CGAGAMACCAC

GAACCAGGTA

TCGCCGTGGA

ACGCCTCCCG

CACCGTCGAC

TGATGCATGA

TCTCCGGGTA

CACTACGGCC

AGAAGAARTG

TCTATCCGAG

AACAACTACA

TCTGTATTCG

TTTTCAGCTG

AARRGCCTGT

TGAGGTGATT

CGTTTTTTCT

AGGTGTACAC

AGCTTGTACT

GTGGGAGAGC

TGCTGGEACTC

ARGAGCAGGT

GGCTCTGCAC

AATAGGGGCC

AGCCGCGGGA

ACTAADMACC

CGATATCGCC

AAACCACTCC

ARGCTGRCCG

TTCTGTTATG

CCCTGTCTCC

TTATGAARAN

ATTGCTACAR

CCTGCCCCcca

GCCTGGTCAA

RATGGGCAGC

CGACGGCTCC

GGCAGCAGGG

AACCACTACA

C 821

(2) BXIBS : 1 405K -
(i) ERSHODREBY
(A) BFIORES : 5073 /8

(B) BLFIDEY . 73 B

(D)
(xi)

bRy — ;K
A O  ESES - 14

>
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AACCGTTTTC

ACCTCAGGTG

AGGTCTCTCT

GTGARATGGEG

ACCGGETGCTG

TTGACARAMG

CACGAGGCCT

CGGGAAATAR

GAATATCGCA

RCGCGTACGC

TCCCGGGRAG

AGGCTTCTAT

CGGAGAACAA

TTCITTCCTCT

GARACGTCTTC

CGCAGAAGAG

GTGGTAAAGA
TATACCCTAGC
GTGGTGCCTG
ARAGCAACGG
GATTCTGATG
CCGTTGGCAG
TGCACARCCA
GCTGAGGCTC
TTTCTTCTTG
TGGGCAGCCC
AGATGACCAA
CCCAGCGACA
CTACRAGACC
ACAGCTTTCT
TCATGCTCCE

CCTCTCCCTG

50

10¢

15¢

200

250

3co

350

400

450

500

S50

600

650

100

750

80O



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 Lo 15

Thr Ile Ser Gly Leu Gln Ala Glu Aep Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Sexr Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr Val Leu
50

(2) BFES - 15Dl :
(i) EHIORM :
(A) BIFIOEX : 5072/
(B) BEFIOR : 73
(D) hRD T EIR
(xi) BIHIDEEM - BcH1&ES @ 15 -

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg val Phe Gly Gly Gly Thr
3i5 40 45

Lys Leu Thr Val Leu
50

(2) BFES : 1 6 DFEH:
(i) EFIOF#
(A) BFOEE : 5073 /&
(B) soi : 73 /i
(D) bAHDOP—: HEAR
(xi) BHOFEM - MBS 16

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Sexr Leu
L 5 10 1s

Thr Ile Sex @ly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
i5 40 45

Lys Leu Thr Val Leu
50

(2) BEHBS : 1 7TOHENR:
(i) EFIOREL :
(A) BFIOREX : 5073 8
(B) AcFO® : 73
(D) +RD Y- HIER
(xi) BCHFIDIEM : BAFES 17 :
Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser ¢ly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr Val Leu
20

(2) BHES : 1 800K :
(i) BECH DT -
(A) BiFloRE : 5073 /R
(B) BFO® : 73X JEE
(D) FHEDOT— : EHEEK
(xi) BCHIOFM : B3 ES : 18

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 44 45

Lys Leu Thr Val Leu
50
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(2) &3S 0 1 9ODHEHR -
(i) BdH DR
(A) BFOES : 5073 /8
(B) EFIDR . 73 )8
(D) PR Y— . EE#ERK
(xi) ECHIDOFEM : B3IES 19 :

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu
1 5 10 15

Thr Tle Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe CGly Gly G6ly Thx
35 40 45

Lys Leu Thr Val Leu
50

(2) BMBE : 2 ODtER :
(i) ECYDFRFBY :
(A) BIDES 50731 /8
(B) BHDM 73 /B
(D) rPFRDT—: HEHR
(xi) BCMIODFEM : BEHHES : 20 :

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu
1 S 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyx Cys
20 25 EYs]

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr Val Leu
50

(2) flHES : 2 1 DEH
(i) EF e .
(A) BFIORZ : 5073
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(B) BHOH . 73 8
(D) pROYU—: BEEK
(xi) BASIDEMH : BHIRE : 21 :

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg val Phe Gly Gly Gly Thr
35 40 415

Lys Leu Thr val Leu
1]

(2) BFHES : 2 208K .
(i) BEFIoO R
(A) BFIOEZ : 5073 /8
(B) BCFIDH! - 72 /B8
(D) FERDY - BEFK
(xi) EHDFM : BI¥RSF: 2 2 :

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
i 5 10 15

Thr Tle Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr val Leu
50

(2) BAIEBS : 2 3DHH :
(i) BEi5 DR
{A) BB : 6273 /8
(B) ¥R : 73 /18
(D) FHEDY— EEMR
(xi} #IHOIEM : BHIR/S . 2 3 ¢
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Ala Asp Ser Val Lys Gly Axrg Phe Thr Ile Ser Arg Asp Asn Ser
1 5 10 L5

Lys Asn Thr Leu Tyr Leu G6ln Met Asn Arg Leu Arg Ala Glu Asp
20 25 30

Thr &la Val Tyr Tyr Cys Ala Arg asp Asn Gly Trp Glu Leu Thr
35 40 45

Asp Trp Tyr FPhe Asp Leu Trp Gly Arg Gly Thr Met Vval Thr Val
50 55 60

Ser Ser
62

(2) WHIHS : 2 4OFER :
(i) FRDRY
(A) BFIORE : 6273 /8%
(B) BHNDE . 7 /8
(D) FHEOY— . @R
(xi) BRI BFIEE: 24 -

Asn Pro Ser Leu Lys Ser Arg Val Thr Ile Ser val Asp Thr Ser
1 5 10 15

Lys Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp
20 25 30

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly
35 a0 45

Ser Gly Ala Ser Asp Tyr Trp Gly Gln Gly Thr Leu Vval Thr Val
50 k5 60

Ser Ser
62

(2) WP&E=: 2 50N :
(i) BEHIDORFE :
(A) BFIOEX - 1077
(B) FRR|DR . 73 g

7 B

14
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(D) FPHRoY—: EHIK

(xi) BIF|DFEH
Asp Ile Gln Met
1
Gly Asp Arg Val
His Trp Leu Ala
Leu Leu Ile Tyr
Arg Phe Ser Gly
Sexr &exr Leu Cln

Tyr Ser Asn Tyr

Ile Lys
107

(2) BHEZ : 2

 BlAHES 0 25

Thr Gln Ser Pro Ser Thr Leu Ser Ala Ser Ile
Thr Ile Thr Cys Arg Ala Ser Glu Gly Ile Tyr
20 25 30

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45

Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
80 85 90

Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu
95 100 105

6 DiEH -

(i) B DR
(A) BFIORX : 26173 /8
(B) BHO® : 73 )@k
(D) +PRBEY—: BEH#ERK

(xi) BEHIDFEM

Asn Ala Tyr Ala
1

Lys Asp Leu Ala

Tyr Thr Leu Pro

Ser Leu Trp Cys

Val Glu Trp Glu

(BT 26

Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly
5 106 15

Ala His Tyr Gly Gln Pro Arg Glu Pro Gln Val
20 25 30

Pro Ser Rrg Glu Glu Met Thr Lys Asn Gln Val
35 40 45

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
50 55 60

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
€5 70 75
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Thr

Lys

Ser

Lys

Ala

Ala

Pro

Leu

Ser

Leu

Asp

Met

Leu

Pro

Leu

Cys

Ser

Phe

TYx

Ser

val

Asn

Asp

Lys

His

Ser

Pro

Thr

Ser

Leu

Leu

Ala

ATg

Lys

Gly

Ser

Ser

Glu

Pro

Val

Val

Val

Ser

Leuw

Gly

Glu

Gly

Gln

Asp

Arg

Ala

Gly

Leu
80

Asp
85

Met
1319

Leu
125

nla
140

Gln
155

QAlu
170

Phe
185

Pro
200

Gly
215

Trp
230

Leu
245

Lys
260

Asp

Lys

His

Ser

Ser

Pro

Met

Tyr

Glu

Sexr

Gln

His

Xaa
261

Ser

Ser

Glu

Pro

Met

Arg

Thr

Pro

Asn

Phe

Gln

Asn

(2) BAJES : 2 TOEH :
(i) ECHIO4FEL .
(A) BB EX : 7 1 TIEEN

(B) ElFIDE - iR
(C) gHOE : —KEH

(D)

Asp Gly

Arg Trp

Ala Leun

Gly Lys

Phe Val

Glu Pro

Lys Asn

Ser Asp

Asn Tyr

Phe Leu

Gly Asn

His Tyr

R Y — c BE#HIR
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Ser
B5

Gln
100
His
115

Xaa
130

Bhe
145

Gln
16¢Q

Gln
175

Ile
150

Lys
205

Tyr
220

val
235

Thr
250

Phe

Gln

Asn

Met

Ser

val

val

Ala

Thr

Ger

Phe

Gin

Phe

Gly

His

Lys

Ile

Tyr

Ser

val

Thr

Phe

Ser

Lys

Leu

Asn

Tyr

Lys

Ala

Thr

Leu

Giu

Pro

Leu

Cys

Ser

Tyr

Val

Thr

Aan

Thr

Leu

Tyx

Trp

Pro

Thr

Ser

Lieu

Ser
30

Phe
105

Gln
120

Ile
135

Asn
150

Pro
165

Cys
180

Glu
195

Val
210

Val
225

Val
240

Ser
255



{xi)

CAGCETGCAGC
CCTGAGTCTC
TGCACTGGGT
ATATCCTTTG
ATTCACCATC
ACAGCCTGAG
CATTATGGTT
TGGTGGAGGC
TCCAGATGAC
GTCACCATCA
GTATCAGCAG
CTAGTTTAGC
ACAGATTTCA
TTATTACTGC

CCAAGCTGGA

(2) EBMBS .

TQCTGCAGTC
TCCTGTGCAG
CCGCCAGGCT
ACGGAAGAAG
TCCAGAGACA
AGCCGAGGAC
TCGATATCTG
GGTACRGGCG
CCAGTCTCCT
CCTGCCGGGC
AAGCCAGGGA
CAGTEGGGCC
CTCTCACCAT
CRACAATATA

GATCRBA 717

(i) BHIODFFBL :
(A) BIM D 7 3 24535t
(B) VIR B
(C) DB — A8

Pl DEF M - BSES - 27 -

TGEGGGAGGT

TCTCTGGARAT

CCAGGCARGG

TGAATACTAT

GTTCCARGAR

ACGGCTGTGT

GGGCCARGGG

GAGGTGGCAG

TCCACCCTGT

CAGCGAGGGT

ARGCCCCTAA

CCATCARGGT

CAGCAGCCTG

GTAATTATCC

2 Btk .

TTGGTTCEGC
CACCCTCAGG
GGCTGGAGTG
GCAGACTCCG
CACCCTGTAT
ATTACTGTGC
ACRATGGTCA
CGGCBETGEC
CTGCATCTAT
ATTTATCACT
ACTCCTGATC
TCRAGCGGCAG
CAGCCTGATG

GCTCACTTTC

CCEGGEGEETC

ACCTACGGCA

GGTGGCARGGT

TGCAGGECCG

CTGCARRTGA

GAGAGGRGCA

CCGTCTCGAG

GGATCGGACA

TGGAGACAGA

GGTTGGCCTG

TATAAGGCCT

TGGATCTGEGG

ATTTTGCAAC

GGCGGAGGGA

50

100

150

200

250

300

350

400

450

500

5650

600

650

700

(D) FRoY—  EHER

(xi) BINDOFM : BPBE: 2 8 -

CAGGTGCAGC TGGTGCAATC TGGGRGGAGEC TTGGTACAGC ATGGAGGETC 50
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CCTGAGACTC

TGAACTGGGT

ATTAGTGGTA

GTTCACCATC

ACAGACTGAG

GGGTGGGAAC

GGTCACCGTC

GTGECGGATC

TCTATTGGAG

TCACTGGTTG

TGATCTATAA

GGCAGTGGAT

TGATGATTTT

CTTTCGGCGG

TCCTGTGCAG

CCGCCAGGCT

GTGGTGGTAG

TCCAGAGACA

AGCTGRGGAC

TAACGGACTG

TCCTCAGGTG

GGACATCCAG

ACAGAGTCAC

GCCTGGTATC

GGCCTCTAGT

CTGGGACAGA

GCARACTTATT

AGGGACCRAAG

CCTCTGGATT

CCAGGGAAGG

CACATACTAC

ATTCCAAGAA

ACGGCTGTGT

GTACTTCGAT

GAGGCGGTIC

ATGACCCAGT

CATCRCCTGC

AGCAGRAGCC

TTAGCCAGTE

TTTCACTCTC

ACTGCCAACA

CTGGAGATCA
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CACCTTCAGT

GGCTGGAGTG

GCAGACTCCG

CACGCTCGTAT

ATTACTGTGC

CTCTGGGGCC

AGGCGGAGGT

CTCCTTCCAC

CGEGCCAGTG

AGGGAARGCC

GGBGECCCCATC

ACCATCAGCA

ATATAGTAAT

AR 732

AGTTATGARARA

GGTCTCAGGT

TGAAGGGCCG

CTGCAAATGA

GAGAGATAAT

GGGGGACAAT

GGCRGCGGCG

CCTGTCTECA

AGGGTATTTA

CCTARACTCC

AAGGTTCAGC

GCCTGCAGCC

TATCCGECTCA

100

159

200

250

300

350

400

450

500

550

600

650

700
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(8]

Hi H2 H3 H4 H5 H6 H7 H8 H9 HI0 HIf
Ot | 49 47 51 81 60 48 76 51 [100}] 62 59
02 | 88 79 8 50 48 48 88 48 45 gg
O3 (83 8 8 51 50 95 439 B85 49 46 85
04 | 47 51 83 77 48 65 51 73 64 51
05 | 49 51 81 60 48 76 51 [100] 62 51
06 | 83 86 50 50 47 86 48 45 86
07 | 81 86 51 49 80 48 86 47 44 86
08 | 81 86 51 49 80 48 86 47 44 86
09 | 81 86 51 49 80 48 86 47 44 86
010 | 83 85 50 49 [98] 46 85 48 45 85
Ot1 | 83 87 50 49 | 99| 47 87 48 45 g7
012 | 81 )] 86 51 49 48 86 47 44 86
013 ] 49 47 &1 81 60 76 51 [100: 62 51
014} 50 50 54 95 67 76 54 75 62 54
Ois| 82 79 85 49 48 46 85 47 44 85
O16| 84 80 87 50 49 [100]| 47 87 48 45 87
O17 | 45 44 47 65 62 45 62 47 62 [10Q] 47
O1g) 50 51 SO 75 79 50 63 50 66 62 50
01-018; #i-Ob-R #ifkro—> obr. 1, 11,12, 14, 15, 16, 17, 18, 19,

2,20,21,22,23,24,26, 3,4, Eh &N

Hi-H11:
3.19, 3.22,3.3,3.4,3.7, #h2zh

—

M-HER3 #ifkro—>

~her3. 1, 3.10, 3.11, 3.12, 3.16, 3.18,

J

—
FIG._8
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[FHFEE] HFEFE1845%08F11H
[BHA] EE1 14678138 (1999, 7. 13)

[(FHENE]

RO
1. B 2o0EARIEE FAM VERDSEREERROBESTET
HH, T,
E1OMARAL IELOSFIHAELAYE 2 DHE FAL IZE2 D5
Floka L.

FRENDOFREE RAA L, (1) wAhFv— b RAAL 2 EXHICELRY
TFRO—HMTHIEHEFAERAA KT (1 1) BEHOTERAA VE2EH,
HELOHERAAL UL, B1LORIVNTFROE 1L OBEHAE FA L 528
I, BE2OWERAN T, B2ORYXIF FOE2OEEAE RAL &
D BoEE 1 RUE 2 0EHE AL ViR, RO

AR Y RTF R kR Fv—b AL COMBEEHIZ L > TwrF~—1k
=¥ N
EUOZZT,

FNENDBREVE RA A IR L ThH DD,
FREFELERRERERE | ORGIE FAAL L EE 2 DREE RFAA
FELPOVWTRA—FTHY, EHE 1 RUE2OREAE FAL VIZAEWICE
20, HoFRFE L OFEE FAA VX, EEE 1 OFE FAA B8 1 DR
ERAL D XIZE2OBEFFAEFAL U EESH EEE 1 OSFICHEA L., RULE
REZ2OFERNAAA L, LREE2ORE AL VRE2ORHEFAIER AL X
38 1 ORHAIE R AL U EF0 LRE 205 FIT/HE L.

T

(i) EfRARDRTFFLBREGIREE 2— FLTW 2EBE S0 EEME
FEETLOIZL, EELEEEBIIHERPREINA SR ) 2T F R LEHENY
HBEEHPEEENDLOTHY ; Ao

(i1) PEEMESEED»OCZERAENFEZENTLZ L.
EETeHE,

-129-



2. EEF1ORIRFF ROV Tv—ALFASL B a—RFLTWAHEEENX

BERE2ORIXIF RO AFv—(L FAS Ea— FLTWAEEE, Xi
WA, BT BES 2 EE T AMBOERICL VRSN A#RE 1 2o
ik,
3. ERF1ORIFFE, ERE2OFRI 7 F R, VWO LTF =
AL RRAAL B2 FLCWAEEN, EREFE 1 XEE20RITFF FOEN
ENOFAF L FAA B, EEFE 1 EE20ORY XTFF FofAo~
NF AL R A A OBERETF A — N EFREC T ANT ¢ NG ERRT 2
FA-—NEEBREREL L O CERSNHERE 2 EROTE,
4.  ERRVRFIF ROV Fv—{bnl, ZBR~OBREHEERE2ED. #FH
HBRIR (1) o’z
FORERAUHEFEEZETHOBABRESFOT I /BEREPER T I EICE
ST a— RENERY) RFF ROV Fo—[bL FAA o BRZERE2 AR T D8R
DBBICE - THELORIATF REa—FLTWAEREARTIZ L. B
e
LN ESRAEBREEETABABRESR ST I/ BEESBERTDIZLICEK
STa— RENTERYRFF ROV AL F vt KA A RICERE £k S 2 5E
OEBIZL>THEE2ORYSRTF FEa—-FL W IEREFABETAZL, %
T HICELFERTE L HBEDOFIE,
5. KR, 77y —VF 4 AT V—BRICLS T, BREFTAYALTFv—(L
FRAAL U BELRE1ORYXTF R, EREFTHALFv—ILF AL U E2ED
FB2ORYRFF R, NIFHFOa— Lt 35 R\ 4 TR OFE,
6. XVRERAEFEEZATHBAEEN, TAF=(R), T==AT 7
=U(F), Fuv(Y), PIZbr77 0 W), 4V (1) EGas vy
(L)H 728 0BIRENS, FEREATRKROFE,

7. IWNEVEHEHBFEREETIBAEREN, 71 (G). TF=2(A),
U (S), PLF=(T)RUNY A(V)NERIENLRIRSh, Bo¥%%
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ABERT AT A (C) TRV, FERE4THOFIE,

8. HEIRUVE2ORYRTF RBEZNFNWREKER F A4 2 E&0ERE
1 e Kk,

9. BELIRUCHEZORYSTFRIBENETI, Cu3 FAA L] gGER
FAA inb e AR DBNESNDPUEER FAA V2 FUHERIE S RO FIE
10. PEENRENEIGESERT CThH5KE 1 LHOFE,

11. IR (i) KEITTIAIRESOICEA,. 2 CLEEERAE TMEN
WEASNAFHEREA L RO FE,

12, ZNFhOBEHFIEFAA DBE—ThHFERE 1 RO TIE,

13. WSEBFREFUENE | OBEFE FA A L5852 OBEHFTEFAA
BEH, BOBE 1 RUCE 20BHAE FA A UBEWCELREN, Ll
<ELB80%DT X/ BEFIF—MEEEF T HFERE 1 EROFIL,

14. FEFLRUF2ORERERAAL HB0<EH90%DT I JEER—
HEHTDERIE L 3RO FE,

15. EFILRUCE2OREFERNAS B0 RELI5%DT I /BR—
HEAT HERE L ATHOFTIE,

16. F5RELIZBHROFECL > THE Sh - 2REEEHE,

17. DKLy 20RRAFEAEFAL LV ESOEERRENIECHY, 22

F1OHEEFAS VEE 1O TFITEE LADE2DHE FAA LidE 2057
FiZHEE L.

FRENORBE RFAA L, (1) = Fw— L RAL 2 EX5ICETRY
TFRO—FTHLIEHAERANVRT (1 1) BEOFAERFA A V2GR,
FELIOBEE AL L, BLORYXTF FOE1OBRHTE FAL V528
B FE2OBERAL L, B2ORIATF ROFE2OEHANERAL V&
EH, BOEHE1IRUVE20EHVE FA M L&D B

HR Y XTF R b v Fv—L FAA COMEERAZ L > TwAF~—1k
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FREFZEERRERERE 1 ORGE FAA L EE 2 DRERE FAA
FELPOVWTIRA—FTHY ., EHE1RUE2OREAE FAAS VIZAEWICE
e, BH>EREFE 1 OFE FAAL ViR, ERE 1 ORE FAAL BE 1L DR
ERALXIZE2OBRFAEFAS LV EESH EEE 1 OSFICHEAL, RULE
RE2ZOFEFAL L, LEEEZOHRE AL VBB 2ORHFAIE R AL X
X8 1 DBEHAIE RAA U E B ERE 2 05 FRMET D, SESRMENIE,
18. EE1ORYATFROYAFv—{LNAL U UTEE 2 DR Y 2FF
ROvNF Al RAL 2 JUTFEH B, 7/ MOEEICL ) RSN DH
RIE1 7 RO ERFRMETUER,
19. ERRFIXEF2ORIRNTF FOENENDO VT w—{L KA A D5,
EREF1IXIE2ORI RXFF RO FOwNVTF<—{b FA A OHFEBET F—1
BABRECVANT o FIEREBRT 2T AV EEBREXS0IERIEL 8
FoE O 2 ERFRMAEGUE,

20. ERRIRTFROvATv—(R, ER~OEEREER2 &G40
ZELDORI)RTF FOwAFv—{b FAL VRBEEEZEHA2E 20OKRY L7
F RO Fv—b RA AL UHEREETEERE 1 8 RROLEREMLEAIE,
21. REELERRE, RREET I/ BEREE 1LEVUCE2ORY 2FF N
WBASNABMIZ Lo CTAER SIS FERIE 2 0 O B RIETE,

22. HErxOBREAEFAL UREILTHHFEREL 7 RHOZEBEETIE,
23. PEEBRAEAMTEIELOREFIE AL LE2OREFERAA
LEEL, BEIRUCE2OBEHFE FAL VBEWVHEET SN, Lrllbi
<EBHB80%DT I /BEEFIF—MELFT275RE1 7 EROLEREIETH,
24. BEIRUVE2OBRHFVERAA B0 EL 9 0%DT I ) BESI
F—i2 A+ 55R0E 2 3R 0L BRHAMHIE,
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28. EEEESHILEMERTHHFEREL 708 O% MR,
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OREE AL VESLEERFEEREOREFETHY ¢

(a) FELOEHALRAASL L EFNTF L FAL L E2ELELDORY S
FRET—FRLTWIE L OEBERIRTLIZE, ROUE20EHAAENAL

LN Fv—fb RALVEBEERE2ORIANTF FEa— FLTWBHE 2 OE
FRIRTEZEL, ZZCEEILECE2O0BRHENE FAAVIZRR->THY, A
DLEEELEVE2 DRI XTF ForhEhovrF~v—(L FA AL X, BT
BIRCE2ORY) RPF FOMFONLT L AL HTT I BEREL
BEMICHEEATLI T I VBEEE SR, ThiRE>TEE1LRUE2ORY
R7F PR ERMEEEREERTE L

(b) (I)AIEEEHE 2 — FLTWDIEBEEINT D2 &, 2 CHATERE
X, FEBLIECE2OBAEFAANVERBETDHIESEHEIRCE2OR) T
FROEREFREMREENTS, XiT

(i 1) F1 OFERH-a— FIuZigL 8§ 2 OERH-o— FMbiig

EBIRT AL, TI TS 1 ROE 2 ONERIIEVCERY . BE1ED
FB2OAEREDOFNFNIL., LREFIERCE 2O FAAM V2R TEZL5
KB 1LRUE2ORYTF FO—FEHEERAL, B2 L5RE 1 OE F A
A i, ERRE L ORE N AL VFEE L OREBRGLEE L OR Y _TF RO
HAEARXRZE 2 O ERHE LZE 1 ORI _IF FOHAEERIC L - THR
ENAERE 1 OHFHEES L, AoERE 2 OFE FAA id. ERFE 20
ERAL D 2 DA ERELEH 2 0R Y RTF FOMEIER IS 1 0
AEREH L FZE 2 ORY NTF FOMEFRHICL > CTEREND LRE 205 F
KiESL, DuwFhr—7F ;

(c) BELIRUE20ORY AFF F LA ERGFUIFTERHEP 0 — FLT
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&

(d) MRy H» b L2 BEREEFEERIRT D Z &,
FETeHE,
30. BE1ORISTFFEa—FLTWDLESE 1 OB, ZFE 201K
RTF FEa—RFL T3 LR 2 oEE, JUIRFR, Z=—RLE7 I /8
EFIZEETAHLSICEZL LN LIRRSNAFERIE 2 9 RHOFE,

31. BELILRUE2ORIATF IS, ER~OBREMHAEFHCL > THA
YER T B3RE 3 0 F#H D FHE,

32. HEEER., FOa— FLERFIFCERTF AN EFRELBATILD
WER SN DFRME 3 OfE#HO T,

33. EE1ILRUGE2ORY-XTFF FRFUEER FAAL U EZNZREHER
H2 9FEMD T,

34. HEBERFAALBCL3 FAAL L THDHREREI 3IFREHOFTIL,

35. PMEEEFAALCBE M gGLOLDTHAFERIES 3THDFIE
36. HEEN (1) o TIBNINWHFERE 2 9SEHWOTIE,

37. MEEN (i) o GBINISNAHERE2 9TBHOHE,

38. EHEIRVCE2ONERSBEWVIZELSN, LLLARLLLEE80%
DT 2 BEESIR—HEH T2 #RE 3 7 HHOTE,

39. HFELIRCE2OWNERERSZLLI0%DT I ) BESIFE—ME
AT HFERES 8BHOFE,

40. BEIRUCEZONERENDIRLESH9I5%ODOT I/ BESIR—4E
B4 HHKIES 9RBHBOHFIE,

41. RYVLTSF FOESDIHOA~TF v LT v — L EREMREORRE ]
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F1OHEEFAS VEE1OGTFITEE LADE 2DHE FAA LiZE 2057
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FNENRDEE R AL, (1) AT FAAS B ELIZELRRY
TFRO—ETHIEHAERAAALEG (1 i) BEOAME FAL BEH,
FELIOBEE AL UL, BLORY_XTF FOE1OEHTE FAL v E2E
I, FE2OMHE ALV, E20RIV_TFROE2OEBHAENAS V%
G, BOBE L ROE 2 0EHAE FA L ERLD RO

ARV ATF R LV Fo—L FAAL VOMBEERIC L > Ty AFv—1k
S, ZZTEEBIXEE2ORITIF FOENLEFROVALTFv—(L AL
ik, ERRE 1 ROE 2 0RY STFF FolFo~w I < —{b B A A Ol
A NEEHRELOANT 4 FEEGERRT 2EET T -V EBHRELESL. K
M ZC,

FNENOBEFIE AL VIERCTH DD,
ERRHEERRERESE 1 OBFHWNE FAA LV EE 2 0BREFAE RAA
EEDLPOVTRNA—FTHY, FHH1LCE 2 0BREAE RA M VIZAEWICE
720, Ao ERE1OEES N2 VL, ERE1OFS AL BE 1 OB
TRAALNIEE 2 OEBHAIE FA A &G FTEE 1 OS5 FIcEa L, ROk
EE2OBEFALA L, LEB2OEAEFAA BB 2OBRHAIERAAL X
I3 1 OBRHEAERAS v EFD ERB 205 TFIHE L.

I

(a) A= Y w7 ARICBE#NT 2 L 5 EhFhoZEREEFEELZEL X
THZE AT

(b) ZEIRUE 2RV ATF FRICHERREES AN T 4 FiEE2ET 2
BREERAPUEIC -T2 FOMMEENET 2L, RUZELEVE20
RYARTF REICIERBRTFIET AN T 4 FEEERNTW AT 2 LT
—HTEH N FEBEONIBET I L EaTe A
42. ERFVRTFROwLFv—bd, FvrFv—b FA A ROZER
~OEEREERICL > TREShAFEREL | BHOFE,
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43, FNFROEEAERAALUBREICTHAEREAL 12&H O,

44, FFEIRVELORHFNE RASL UPENVCERDZN, Lkl
H80%D7T I /EEEFIR—tEEE T 55ERE 4 1R8O HEL,

45, BEIRUCE2OBHIAERASBLHELEBI0%DT I/ BRES
F—E2H T 55ERKE4 4 BHOFE

46. BEIRUE2OBRHAERAL VBL7REE95%DT X/ BERFI
F—#%2 AT H5RE 4 b RO FIE

47. SEEBRRERER, Hi-t FLTFULEFX¥—ECD(Ob-R)H
-k b7 F—FurFF—FHER3EUH-t b iR sfzsFr 1k
FHE—FursFF—¥ (Mpl) -t b FE—FnrFF—F¥HE
R3MNOARJIENHLBRENDFERE 1 sidl0FE,

48. H-BERLT7FrLEFF—ECD(ObL-R) Hi-b b7 F—Fn
¥ F—FHER3IAUH-t b bR VAR =F L7 F—Fav i+
—¥Mp 1)/ Hi-t FLEFE—FudrFF—FPHER3INLRAHENDIE
WENBFERE 1 7O SELRIERIE,

49. FREA4 SERHOLEREMEFE L AEE S TER.

50. HPEEBREFEY, Fi-b FLFF L7 —ECD(Ob-R)/H
-k FLEFF—F e FF—FHERIKEUH-t b bl RARA=F U1t
TE—FuiFxF—¥ Mp 1) /b EeFF—F o FF—FHER
3R LBIRENDHERIE 2 7 HEH OB T,

[FHHEE] HFEFE1845%08F 1
[#ZHA)] 134422208 (2001, 2. 22)

[HIEAZ]
WM
~T T T —ROEERSD AT 5 S ERBEAGOMIES
IO E

EREARZ, ~TovAFv—HERSBLOLBETIBRERSE AT ILES
EMHEOERTEICET S, 20X 3R EHREERAL LT, ZERENT
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— BN ERTXATRBIUOANT oA Fv—RIRTF R ERBTFoR5,
¥HAOEE

ZEMEEHIE

D7l b 2ODRARATFICHT ARAMEMEE TS ZEREEREK (B
sAb) . A VE MBI VERTOREZENR L OSEICLERIENL
EH L LT, L TREMNRRET v 2 ICHERENEEA L LToLERD
PRBAICBIT ARERTERELE LT,

BWIERICS VT, ZESRMEEIT. MRRE ST ORERNFHE 2 RS BRIC
. FLTHIRESEE L EN T X RF c L2 —0RAEHLMNCT BB
FEICHEHTHS (Fangerb, Crit. Rev., Immunol. 12
:101~124(1992)), Nolanb, Biochem. Biophy
s. Acta. 1040:1~11 (1990) i& BsAbiZETAOBH
BEHEZEET D, FZ. Bs Abik, BERGET v THEMINWIEREEE
T HDICHEET A LN TES, ZTREEKRTAZHIZ. BsAbD—FHD
T—h (B) X, BEREFOBEOTY b—FICHEEST AL SICEHT SN
TE&., TOBE, BEICXABENEIECE, BsAbDLHI—FHDT7—L4
iE, BTEOEMICBWICRVEREESHREICT IEEL MY v 7 ZEST
D, FOLOBWHB s AbOfliciE, REMEEZRLUT DAz
.Hammerlingb, J. Exp.Med. 128 :1461~147 3¢
196 8) Lo CRHRBEENLETIEHI g G/ M7=V FUBs AbMREEh
iR

R=RTF 4 v a~VFHyF—F (HRP) RLTIREAEVICHTHHES
RBEMEATABs Ab bEAMERINTWS, Bs AbET 3RO RERR
FALBEREA I, SRR T v e BT EOHEAREEN D, HI2IE,
SRS AT BEDORENCDHD 2 ODRLDITE b —TEETDH22DB s
AbPMEREN TS ——F DB s AbIBEEEETRENE~ Y v 7 RS S
., b —FIEIRTERELESTH(Nol and (EfD) 238,
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ZEREETRIIE, VR EORRe RIEBROA L ERREBEIE 21X A v
o RERR AT DIERTA LN TCEB(Songsivilaib
.Clin. Exp. Immunol. 79:315(1990)), BsAb®
DX RPMNERERERICTEEDIZ, Bs AbD—F07— A%, EEE
ERFEEEET AR TE, bHI—FOT7 — A0, BEHEERE L BECEST
5% L— MLl Yo R~ — D —LHERTDHLRTES, Z0X5%
FEEFERALT,. Le Doussal bid, FBEBTCBIOBEREE (th
ryoid) ¥oofaERmicaRLZB s AbEERLE, ZOBsAbiX
L HVBRAE (CEA) EMATAT—2E2—HIZAL, Y=FL 2 M7
CEEEE (DPTA) LEAETA7T—LEb5—FHIKETS, Le Dous s
alb, Int. J. CancerSuppl. 7:58~62 (1992) B
LJULe Doussalb, J. Nucl. Med. 34:1662~167
1 (1993) 28, Stickneydid, HEAERHEEHLTCCEA
PHRBTAMBERT L ERHTA0OFRERRICERT S, ZOWEED
i, CEARDLTNCE Frixv I LI FREF-—IULV—-EDTA (EOTU
BE) ¢S5 TH5BsAb%E#HT5, Stickneyd, Cancer R
es. 51:6650~6655 (1991) %58,

“HERFEEREER, N B, REEEREENR) BT —
FOT—5b, BEOTHIRLVEZZ—$7 F c v VL E7 ¥ —R2 X ofiaEEE
FRRTFOTFLERBETALI—FDOT— L 2BLH LT > T, MIREEED
MBEEEZDZELTE FOBRRCHERTHIED, o T, ZEREMTEEME
ALT, BFOMME B S % IR £ 72 R R IR IR IR 2R W
FEEDZENTED, ZOLIRFREEALTC, FcyRITT (Fkii.

CD16) iaT 2 _EBEMENBIE. FF294%F— (NK) #la KE
BU A (LGL) filc Lo TA v E o ToEEMAREL T2 2 L
BTE, A VERTHEBEEELVIETZ2OXHRHTHD Z EBHALNCERE
o Segalb, Chem. Immunol. 47:179 (1989) BLWY
Segalb, ToOEMHFHIEE (Biologic Therapy of
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Cancer) 2(4), DeVitabfi, J. B. Lippincott,
Philadelphia(1992), 1H, R, FcyRIIILHEET
HB—FDO7—5iLk, HERZ2VETZ—ZHETELI—FOT—LLE2HTS
ZEMAEMFEN. HER 2HEEIEBRIRRE T 5 INEEER L OIS 2 158 T
LN, (Hseih—Mab, Cancer Research

52:6832~6839 (1992) BXUWeinerbhb, Cancer

Research 53:94~100(1993)), —EFfEEREREEE
. THIIC L AREFEN T2 N TE S, BE,. ZEREMETEE. Tk
EoCD 3EAREEEEERRICESSES, fip 1 8 5™UEE LERC
D3MER35%RICE MEENEFE (ab’) ,BsAbZEHEHLT, THROE
kA, HER 2 L Z —2BRIBERT 5 EEMazRET D L oiiThhk
o Shalabyb, J. Exp. Med. 175(1):217(1992), —
ERAEEART. W OPOTHOBRRRRIZB W THREALL, FERBRENF
HITW3, 1 2OBERBEBRIZBWT, iy, RF - E3H T 01 24
OBEN, MICD 3 FilEE (MOC 3 1) O_EHAMAKTEIEIIE
PAET Y VA BREEAT A Z LI Lo TESNZ, deLeijb, [ZHH
Bl L OMEN{LHROMIREEM . Romet—Lemonne, Fa
ngerBL®Segalf Lienhart (1991) 2498, EML
Shizfiaics T, EEMEOHRY O RBTNZ2ER, FEMLRERKGIHE S
nen, HUEOREREZ I~ v AVGBOREEIHFEFEEN 2o, BHlaD
EYRBDBRETOHFCD 3, /HCD 1 9 ZEBEMHEOIERICFHA R
ZBWT, RMEOEGHaBORE R b E#ERSh, Clar kb, T
“EREEFEL L CEMCHEOMIEEEMY] . Romet—Lemonne
.FangerBIUSegalffi. Lienhart (1991) 24

3H, BsAbDHEEMEHAICELTIEKroesenb, Cancer Im
munol. Immunother. 37:400~407(1993), Kro
esenb, Br. J. Cancer 70:652~661(1994), Bk
UWeinerb, J. Immunol. 152:2385 (1994) vEk
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ZHMREMFEIER, T4 7 ) VBRI EIRRT 7 F TV FELT
BRTAHZENTES, EBIE, ZO LI 2T, BEEEBROLBIZBNT

BlIziE, =77 —faE, HIVUASNLVAERES v 7= FrA L
ABREDOTANATBRLEESL LV XY YT AY IF 4 (Tox
oplasma gondi i) ZEDFEEEMICK L TEMLLT A0HI1Z)
AT ENTE, HDWVEA L/ MRV UREBHRIGEETH DL, D
WHEARESEEHRER V75 —ICEB LT 3D ERT A LR TE S
(Fangerhb (EFE) 228,

Bs AbDEHIZ. Bs AbZ+HREBLUHECHELI ZLPEETHS L
WA ZEIZLsTELIBTohTWa, fEk, ZEREEREIL. 17V v
FeA ZVF—=EHR MillsteinBi®Cuello, Natur
e 305:537~539(1983)) 2EALTERINE, AFEI/ar)
v OEHB I UCEHIIREBIRRAELEINATZHIZ, ZhbON AT ) F—
(77 Fe—=) &, 1 0fORRLITMESTORGWEELT L REEND Y
LV ZOHED 1T EOLE, ELVW_ENREEEFETIX1AZ2ER), Zo
ELWSTOREE, BENCET 7 =74 -7 574 —TRICE-
TITbRTWAR, »RVEHTHY, ERBOREITDL 2, FIXE, (Sm
ith, W. 5 (1992) Hybridoma 4:87~98 :8XUMa
ssimo, Y. S. 5(1997) J. Immunol. Methods 2
01:57~66) 88, t-oT. LVREZNEOBs AbZELETZRED
OFEWREBEINTWA, JilE7 77 A FOLERIER 21T DI, Br
ennanb, Science 229:81 (1985) 13, EEDhkL¥
VAT GSRAICEIBI LT, F (ab’) 757 A b EEITEERET S,
TDEORTIFTALMI, VFF—AEEAITHEELEEF ) TAD

FAETCETER, IFEOPFI-AERENESE, DFMYANVT £ FiEEN
EEENR2NWIHICTE, RWT, &bh/iFab’ 797 A M, F4=1
vZBEE (TNB) BERCERENS, RNT, 12OFab’ —TNB#H
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HER, AVH T h=FLTIvEACEETICE2CFa b’ —F4—LILH
EE#Hsh, 591 o0OFab’ —TNBHEEOZEELRELIEBAEENT, Bs
AbEBHET D, £RLTZB s Abid, BERELBROZEE(LT 7D DEH &
LTHATAEZENTES,

MEOESL, —HEEEEREEE LD EENICER ST 2N TE S
Fab’ —SH7ZS AL e RBEMIOEERINTIZLEZ2ERICLE, Sh
alabyb, J. Exp. Med. 175:217~225 (1992) %,
p1l85TFRRLEEETA—FOT—LBLUCD 3 LFEETHLI—FDOT7—4
FETHRECE MEEREZBsAbDF (ab’) (S FOEARRE#TS, B
SADERETAEDIC, FREFNOF ab’ 7574 M E2RIBEHBIE
SWER, A8 b TCoBR SN EERRERGIE L, Znd 5L T
R ENZBs Abit, HER2 L 74 —2BRERAT MBI OERE 2L
P THIRRIZHES ST, b MLEEENICXT2 b MEREREY o S BkOBEME
JEEA RS TS LA TE-, Rodriguesh, Int. J. Canc
ers (Suppl.) 7:45~50 (1992) bLb¥EBIR,

BsAbTZTF7A MEERL, MEZHROERN) O HESBT 27200
Bie B b e Eh v, flziE, ZE%EMEOTF (ab’) ~FoF
A=—R, oAV nR—FERHLTEELEENTWSA(Kostelny b,
J. Immunol. 148(5):1547~1553(1992)), Fos#
UARITERBITJunF oI BIIEETI IO LV y =TT R, B
FREIC L > THCD 3HEBLIUHA v ¥ —nfF -2 187 %— (I L—
2R) HLEOF a b’ WHCEH IN, FEX A v—OHifE L U PH TR
LTE/v—R2BHRIE, RWT, BBl T~Tuf A v—0hEL Bl &S
oo ZDEH5BsAbi,. Ao THuUT—10 2#MBAEERT 27D
. MRESEHETHREZIFCEE2ORHERBCDRENTH L LARBEhT, H
ollingerb, PNAS (USA) 90:6444~6448 (199

3) WWkVEREEhD P78 F4(diabody)l HFDOHHEIZ. BsAb
TGT A NEEMT AT OBEEL L L, TOTTT A M
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L ETECRLEORRICHD 200 FAL ORI COMERNTERNY F
Lo TREHDWERAA Y (V) WEBESNEEHOAERAL Y (V)Y
BEle, Mo T, 1ODT7IFTAVIDVLRALVBIVV, FAL ik, D
TG TR OBV RAL VBEOV, FAA L EXBRATH Z 28BN
B, FHIZ X > T2 20OHEEEEM AR ENS, B#HFv (sFv) ©F
A—OFERICEIABs Ab 7 I 7 AL Ve ERIT B DOROFHES -G
EhTWwWbd, Gruberbd, J. Immunol. 152 :5368 (199
4) BB, ZOWREFLIE, 25T IVBEREOY U I—tioTHIAL L
A UVRBEOVLEAAL UBLEOV, FAS VICEBELE TR LB #—icxt
THRBOVLFAAL BLUV, FAL U ESLREERGT LE, BESRES
Fix, IAF LA CBLOTHBLEZ 2 —IZHEE L, I3 LS VBED
FREICHABS LTV B e MEBHIR LR S8,

FEHLZ NI EY ) DEENIT 2 Z LN CE 3 _EREMRKY F A
FEERIT 27D OW OPOHEMBHEENTWE LS THS, LL, &
EOBs AblL, #OMBELEEAIVENEZEZ OGNS Z LB LU RER= T
=7 Z—BRROTDIZ, 2L OBFENEAICELTIL, BsAb73 7 A MX
DhiFELWE ENES,

P2 135 R F (Immunoadhesins)

REMNERT (1 a) 3, FRFEGLEZZ—FRRBIV Y F (HERF @
dhesin)) REDF LRI BOWERAAN &, RETaT IV ODEHRAL Y
DT =7 ¥ —HREL L b IR omEES T Thd, RBEMFERTIEI. B b
MiEDE < OEERLZHER LAY ENEEEE LES, ABEFERTFIZ
L EYRE MRS O UURFIBLIOTEE FAA Y (Fc) BFICE
REENEFEOKRREEETAL FOZ AT ERFIDOEBET S 2 LN TED
OT, BE T AR EMEL, Bl MRS BFEALCGERTI LN TE
5, TOLIREEMERTIL. BFEINTIREREIRNTHY, BRZE
i

FRTRVRLEMNENS,
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TS STV ARENERFICRTINAEENS, THRELE7F—0
plek(Gascoigned, Proc. Natl. Acad. Sci. US
A 84:2936~2940(1987));CD4D@E&EK (Caponb,
Nature 837:525~531(1989);Trauneckerb,
Nature 339 :68~70(1989);Zettmeisslb, DN
A Cell Biol. USA 9:347~353(1990);BIUBYy
rnb, Nature 344:667~670(1990)); L—kLZFr
FRF—I T —OREEWatsonb, J. Cell. Bio
1. 110:2221~2229(1990);BLUWatsonb, Natu
re 349:164~167(1991));CD440@&EE (Aruffo
H.Cell 61:1303~1313(1990));CD28BLUB7T®D
BE#E(Linsleyh, J. Exp. Med. 173:721~730(19
91)); CTLA—4D@&E(Lisleyd, J. Exp. Med. 174
:561~569(1991));CD220@&E(Stamenkovichd,
Cell 66:1133~1144(1991)); TNFLEF/¥—DR&HE(
Ashkenazib, Proc. Natl. Acad. Sci. USA 88
:10535~10539(1991);Lesslauerd, Eur. J. I
mmunol. 27:2883~2886 (1991) ;BXUWPeppeld
.J. Exp. Med. 174:1483~1489(1991));NPLE&
H—DplEA(Bennetth, J. Biol. Chem. 266 :2306
0~23067(1991));A4vF—T7xzuryLleF¥—0RAEEKuUT s
chner®, J. Biol. Chem. 267 :9354~9360(199
2));4—1BBO@AE (Chalupny®b, PNAS (USA) 89:1
0360~10364(1992NBLUIgELEFF—aDfAE (R1d
gwayBLUWGorman, J. Cell. Biol. £115%, P&HEES
1448(1991)),

BRAEHIC OV TRE SR TV REMNEZERTFOFICT, MEERCD 41
T AHI VOMSEEIET A0 CD4— 1 g GREMSEREFHSENS.,
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CD4— 1 gG2HEEROIIRLEIZRE LS | HBERRBE» OB T
—ZIZLY, ZOREMERTFIE. HIVOR—BEMBE LT 5 L2k
WTHATHIBLIZ P REBENTVWS, Ashkenazib, Inter
n. Rev. Immunol. 10:219~227(1993), EEELERT
(TNF) ST H0EHERTLEZMESNL, TNFIX, BuUErES 3
VI DEERBRAT 42— F—ThHDHZ EBALNITENTHODRIREMSY A b
A ThDH, MILEEY g v 7 DT RAEFVICESNT, TNF L2 —5
BT ER TR BIUEES 3 v 7 ORBIZB W CRRRAICER T 5 b O BEdES
CLTCHETHAZEBHLNNIENEZ(Ashkenazib, kg, RER
ARTFI, BRUAMCLEEERENS, fl2E, L-kL7F TR
ERERTIX. KEY - HORNEHER (HE V) OESERMEEETITD
FOOREL LEHENE, Z0RELERE, L—kLIF Lol Riy
BELCEORESTETO biERSh7“(Ashkenazib, EF), &
BEMERTRED 2 2007 —ABRR5HAEMEE T 56, EMERTIL.
ZEASREFURCRT SIS o T [ZESRERENERT REh 5,
Dietschbd, J. Immunol. Methods 162:123 (1
993) i, BEHT (E—FLIFUVBIVPP—ELZFY) OB RAL
VEHEROZOL IR CEREMAEMERTERE TS, HoEoRRIC X
D, ZOX5C LTEALWEZ_EREERE /v 7 VA X 7Bk, h
BHREINH—EEOREFER T LB LT, BREERRICNT 286
REREE-TeZ LR RENT,
k- ERTFOF A 5

k- tERT (Ab T a) FAFbELXMICEREIRLTVWE, Z0D
35 a7, AEAERTFOREESHERETEOME FAM &L bR
Bergh, PNAS (USA) 88:4723~4727 (1991) I,
*UAOCD4A—1 g G LHEINLZ_BEEEEORE —RBEMERTFFAT
PHERLE, ZOEELZ. 2007 —bEETINERSFEEE L, —
FOT— =L, FEBHOER FAS VEMALZCD4 &L biz, AEEH
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EHFAA L EMELIECDANLRsT, bH—FDT7—Aik, HCD 3K
DFERBPEHE L L HIZ, MICD 3TEORERBE#E LR/, CD4—1¢G
OT =2 X>T, TOZEBEES T, MRESETHROREICHZCD
SIEHAET S, MIREGEHMRBIUH I VBRMRE —#HcTdL, HI VIR
PR S RNICRE AN D,

Ber gt (LR ROEEEEO _BHAMESFETHEL TSR, 1A
CD4— 1 gGRAEDAREZEETDH NI=—DAALT Y vy FoF2ERTSH -
EMRTEAD, Chamowh, J. Immunol. 153 :4268 (199
4) BB, ZOBEHOE1 DT —4iF, B MEERERCD 3 c BEB IV
EMEENZMCD 3 vy BEFHIC L - TREKENS, 207 — A1, 1 gGOF
cFAALZEBgp 12008455 CD 40N FAL O—EREHE
FoCD4—1 gGREMNEZERFTHS, BoNDAb TaFAFE, HIV
BRMROREE, WM EREEE THRFARS, $HEFcl 7% —%2E
T BRERR ) BRT7  7 R E S DICET2RMEMmMY 38k (P B
L) EoounwhrzeEl L s L,

ZEFEETURA~T o T —OREEICB N T, FEwLF =50 b,
EDA~T v VT —DELEFZBARIETLZENEE LY, FcEBEDBs A
b 2 B2 DICBRINABRAOFEL, IKRE LT, 2208k % FRFC R
FTHEINATV Yy RAATY) F—<ThHDHMilsteinBLUCuello
.Nature 305:537~540(1983)),

NAT Ny FAALTY F—=iZBWT, B (H) $i%. WimMmicx, fr2o~
FurFlv—LRIZ, REF v —EBRTD, Ebic, B (L) #ix. A%
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A~14 BO#%iZ, BixEn sh, MEEFIEIMCONTT v, T2, B
Wk, IR T 7 P -cET A ECEMRZE SIS, B, HFELX R
ROy Vo= CEBNREENDN, B F A7 Biiesdlkay
Pa = rBIO S ERRERIEREAC LAY — TR SR D
o AWV aF—MIFER, FUNTHOBAERLE LT, Mk MRS RS
HBLERTED, RIS, 2 a vV R EOBENAIEER LT, SEcE %
WA ERTED,

T/ 7ue—FAbiffil, KohlerB8lUMilstein, Nature

256:495 (1975) KhkoTHDHTIHEEEINIEAALTY F—<ELEH
L CEREMCH—EERNELND ), £, HEZDNAKE (Cab
illybh, ¥EHHSE4, 816, 567E) WKLo THERTAZENTES
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o NATY F—iRZBWT, v VA, EFlidNbAF —le EofMoBEEEE
B % FRO L S ICRZEA LT, RELAOTDIZER SN F 7 HIZHEN
AT OMEEEET L4, FREELELBD Y o EKAFEREEND, HDHW
i, Ve mNEREA Vo TRELT D ZERTED, KNT, RYFL 7
Va—Ai Po@EMRREAS R EER LTI oRREI e —vilE LA LT
AT R—<fEE5(Goding,. Monoclonal Anti
bodies:Principles and Practice., B39H~1
03H(Academic Press., 1986)), Z0L5ICLTHYUEh
oA 7Y F—wilfak, e L TWRNWEDI 2o —vlROAFE ITAEF
EMETOMEE 1 SEREBEHEFT T 52 LB 0E LB REE S EE
LT, HEESE 5, flzid, toIzo—villddBERe RXF o Frrr=r
RARYV RV S 2725 —F (HGPRTEEIFHPRT) 2KRELTH
BEA. N7 ) R~ OEEMT, BAKIZIE, HGPRTXREMRIOLER
EHTAMETCHLIE R F L TI/FFVBLOF IV RS (H
ATEM), FELVWIze—<filaik, DEICEEG L, BRENWTEES
MR K> THREOEE TR LUV ORI EHER L. HA TR X ol
LTERMEEETAIne—<MilaThd, ZOX5MIROFC, HFELNI
To—vifabkiz, RXIDOIze-<vMflakTHY, Salk Instit
ute Cell Distribution Center (San Die
go,. California, USA) MOAFAEEMOPC—21BLUM
PC—11Dv 7 ABEFOHEIND Iz —<fatk, 2o Ame 1 i
can Type Culture Collection (Rockvill
e.Maryland, USA) O AFHERSP-2MIERLETHD, L b
DIxzv—vliFBI vy A -k FO~FoIzo—<filakb £/, B B
OF /7 —FAREOEECEL TRE#EENA TS (Kozbor, J. Im
munol., 133:3001(1984) ; ;BL0Brodeurb, Mon
o

clonal Antibody Production Technique
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s and Applications, 51H~63H, Marcel De
kkar, Inc.. New York, 1987), b rEZu—FLFED
EARMCELTIE, Boerner®, J. Immunol., 147 (1)
86 :~95 (1991) BLUEERKTAREWO91,7177695 (19
9141 1A28BAM bEEBR. A7 U F—vMRSETT 2 RS
i, BMOHRICRT2E ) 7 u—FAHEOELIZ>NTT v A Shd, 7
FLLE, "7 F—vfifaic k- TELE SN T 7 0 —FAHEOREER
EM3, RERECL T, HO2WEBHBEET v A (RTA) E3BERR
ERERET AL (ELISA) REDAUE s T v Lo THIE
Ehd, £/ 7 u—FNAPEROFESEIEE, B2, Munson®BLUPo
lland®AF¥y>»F+—F5 (Anal. Biochem. 107 :22
0(1980)) KE-THIETEHIENTE D, FTEOERME, ikl LU/
FIINEEOREEEET BN T Y Pl FAE SR, Je—%
BABRECL > TH 77 a—or 74T, EBENRFECE > TEFTERES
ZENTEAD, Goding,. Monoclonal Antibodies:
Principles and Practice, 59H~104H(Aca
demic Press, 1986), Z®BKCEY)oiEdEicx, flzix
Ny A BEA = I NVIEEZIIRPMI — 1 6 4 0EIAE TN A, &5
2. N7V Pk, BHOERCBNTEKEEL LTS Y ERTAR
SEDENTED, VT r7n—ithoTHWMENEE ) 7 u—FAHE,
RHRER, BKEEME»S, Ml YerArA-kET7rr—RA B FR
FLATREA Mruv N5 T7 40— FAEBKKE, BITELRXT 74 =74
sav NS T7 4 — R EOERORE T 0T ) ERPIEC L o CElICHEES
nd,

HBVI, AR LEE S, NAEMOREI a7 ) VEEETDZ L2,
SEERLA—F)—Db MIFETEELEGD T AV o=y 78 (FILZIX,
w7 R) OEMPBAETE TS S, MR, A FREMRIIOER~ TR LE
B RAOEBESERER (],) BETOREFESRRERZL-T, NREOHR
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BREANZR2CHESRS Z LB I TS, b NOERSORET 27
VOoBEBETFHEEDLIBREMRINOER YA T LICE>T, & Mg
B, PRERELELECELETS, FlZE, JTakobovitsh, Pro
c. Natl. Acad. Sci. USA, 90:2551~255 (1993
) ;Jakobovitsh, Nature 362:255~258 (199
3) ;Fishwild, D. M. 5 (1996) Nat. Biotech 1
4:845~851 ;IUMendez, M. J. 5 (1997) Nat. G
enetics 15:146~156%%MH,

ELARAERMEBREICENT, FEEAEFE 7S 7 A ME, McCaf fe
rtyb, Nature, 348:522~554 (1990) ZRR#IhsH
WEEH L CTERENETRE Y 7 —U 54750 —hh, BROREREZERLT
, BRI EBHHR T S 7 A Mo 2 BRETH LI > THBET B
TEWRTEA, ClacksonhH, Nature, 352 :624~628 (
1991) BXUMarkshH, J. Mol. Biol., 222:581~5
97 (1991) &, FhFh, 77—V I347F V) —,FHTH 7 AFRKS
LUt MO SBER TR T 5, TOROTAITHIE, FEWICRERT 77—V 5 A
TV —EBETHRODHEL LT, #H¥yvy TV Mar kb, Bio
/Technol. 10:779~783(1992)), #o5Wicarerhrl
TUVBERB IO v ERMB LI L 2BWEFE (n M&B) Ob MUADOEE
ieElTAWaterhousesd, Nuc. Acids. Res. 21 :
2265~2266(1993);Griffiths, A. D. 5 (1994)
EMBO J. 13:3245~3260;8XU0'Vaughantd (1996
) L3, - T, ZhboEMik, ALV EERD T/ 72 —F 1]
Pk i, & M) OSBECEET S, EROE I n—TFAbENAL T R
—HROETIRERABRETH B,

AEFAOFEE 22— FTHDNAZ, #EROFIRLZFEAL TWARIZ, *X3
FUROEHB L OREF o — F T 3BETICREMCHES LEL A Y X7 LA
F R —TEFERTHIZ LI O)FZHBEESNh, £ U CEIIREEND
o AEBHOA AL T) F—<Hifldit, TOLIRDNADHFE LWHHRIRE LTH
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Thd, DNAKR—BHBEEhB &, TODNAWK, RE~Y 4 —RAICEET D
TEBTE, WNT, PACOSHIM, Fx¥A=—X hRX¥—F (CHO)
MIlE, ERE S TRITWERER I a7 VX VR BREALBVIZn—Y
MR EOBEMRIC N T AT 27 vardh, MBZEIHRICBWTE /
7 —FAFEOEREAE LN, DNARE R, 2, HEMAR~ 7 AR
FIoRbVIZ, b hOBEHEBLUBREOEE FAM O a— FEFICE#RT S Z
CIL o THETAZENTES, Morrisonhb, Proc. Nat. A
cad. Sci. 81:6851(1984), DXL T, KFEMHELDOH
FURE/ 7 o —FAFEORBEBREEEE TS “¥ 277 kAR ERS,
JEE Mk E E MET 2720 0FERE, YEFGE R Faicabhtns,
—fiz. & MEFURIL. B FCRVWEHEED O b MeFURICEA Sz 10FE R
TEEOT I/ BREEET D, b Mei, EBICE,. winter B
FE#RZEE LDHE (Jonesh, Nature 321:522~525(1
986); Riechmann®d, Nature 332:323~327(19
88); Verhoeyenb, Science 239:1534~1536(
1988)) KiE-T, BEENCDREXIZICDRES % MK GRS
WEBBT2ZLCLoTITH D B TED, fE-C, 2D L 97 Tk Mh) Hifg
i, FATREETHY(Cabil ly, B, REMIKEZLL E TEWAH
ROt FORERAL R, B P CRVRBICER T AMIGOBRSNIC L - TE# s
nTwa, FEE, AR, b MR, W< 2O CDREE, BLU
BZH WL 20O F REED, BREOMEOELT 2HLIChHRT 2 RER
Lo TEBINTWAE MNUETH D, FLlFIE, FURTEmWBRIERS LT
OB I EMZEOFREEZREFL T MEEShB ZEBREETCHD, ZDL R
HEVZZER T, FE LWHEIZES T, b MebiiEs, Tolsls k¢,
t MEEBFIOZXTETAEERA LT, TOESIBIUHELBBZ A E Mb
BB BT+ A Z LItk THREEN D, ZRTOREI 2T ) yEFTAE, 4
EHCERBIEIhTWS, BREIWEHORE 7)) VEFIOREEOSH D
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SIRTEOVAEBE#BES R L TERRTS v Ea—F a7 52 AFTS
IEMTED, ZOXIRBTRERPTTHZLICE ST, BERORES o

TV VEFIDOBRRRINC R T ABEO IR REOS. Thbh, EliouE
7u7 Y o DFEDRFICHKT A EGRICEET AREOSIT B AEEIC D, Z0
L2z, FREEIZ, artrAEAR L URHIALESDH OB LU
EBEEITO ZENTE, TOHR. BRFURICHT 28R Utk L ofr#
OILEEMNBREND, ELRIFMOVTIE, EERETFAREWO9 2.7
226535 (19924€12823H4H) 22K,

(ii1) HEERTTR

G771 g), BLOZOEREPMOLITEY, T0LH, HiR
ZHIERIC L > THRBERTWS, ., KEMSTFE4, 745, 06565
s ERMEFFE 256, 6548 ;Faulknerb, Nature 298:
286 (1982);BKNKFEL120, 6945 BMNEFE125, 023
B :Morrison, J. Immun. 123:793 (1979);
Koehlerdb, Proec. Natl. Acad. Sci. USA
77:2197 (1980);Rasob, Cancer Res. 41:20
73 (1981);Morrisonb, Ann. Rev. Immunol
. 2:239 (1984);Morrison, Science 229:1
202 (1985);Morrison®b, Proc. Natl. Acad.
Sci. USA 81:6851 (1984);KRMFHFE255, 69
45 BRINFEFE 266, 6635 ; BLOEBRKETFAMERS8 /035595
M, BREIhERE a7 rEbabhCnd, FlziX, KERTFE4
, 444, 8785 EHBMSFAMESS, /035655 ; BIUMINETEG
8, 7635, b, T 6 TIASNTWEHBELRMESH,
TERTHEE FAA L OEFE, MY LwE a7 ) VEE FA A AESNIZ
ERFEETHRELZX AT (REMERT) PYUENSFCRWTHLRATNS
o XMRTCHE SN TV AREMNERTICE. TV 72— Lo@agsy 7
B(Gascoigneb, Proc. Natl. Acad. Sci.
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USA 84:2936—2940 (1987)):CDh4:o@arr~rg

(Caponb, Nature 337:525—531 (1989);Tra
uneckerb, Nature 339:68—70(1989);Zettm
eisslb, DNA Cell Biol. USA 9:347—353 (
1990); BIXUPBymb, Nature 344:667—670 (199
0); L—kLZFr (Fh—3IvFLEFF—) LO@MEILIE (Wats
onb, J. Cell Biol. 110:2221—-2229 (1990);
BidUOWatsonb, Nature 349:164—167 (1991))
;CD44topEs s 28 (Aruffob, Cell 61:1303—
1313 (1990));CD28:B7LO@MEF VB (Linsleyh
.J. Exp. Med. 173:721—730 (1991)):CTLA
—4Lophe sz E (Linsleyb, J. Exp. Me d. 174
:561—569 (1991));CD22LDRAF /7 E(Stamenk
ovieb, Cell 66:1133—-1144(1991)); TNFLEF
H—LORlES VB (Ashkenazib, Proc. Natl. A
cad. Scl. USA 88:10535—-10539 (1991);L
esslauverb, Eur. J. Immunol. 27 :2883—
2886 (1991);8L0Pepplebn, J. Exp. Med. 1
74:1483—-1489 (1991)); BIFIgELESH—al Ot
o778 (RidgwayrGorman, J. Cell Biol. V
ol. 115, Abstract No. 1448 (1991)) &b
A

bHhol bEMT, bol bFRERAEMFRTRIHI. HERTORFEG AL
Y B LT —oMias FA L (ECD)) &, ®ES T ) VEHO
bV S F c EHRICEA S ¥EZLOTH D, B, ARPAORETERTE
AT B L X, ERTORE FAS 2 a—FT a8, a7
YOER FAA VEFIONKEZ 2 — P 5RO CRMICEE S® 55, NK
SHOBME BT TH D,
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BANIZIE, 20X RMAEIICENT, 2= FERAFAFTRISFFF
T, Ple EOBRNICEERE Y, REZe T ) CEHOEFHEEOC, 2

BERCHS FALVERFLTNWD, EW FAA DF ¢ EO CHRIWMTRLE
TRREY, BEHOC,1 OFTNKEMRM, FdREOXSHEE TRIG S HR2Y
T5, EMRCYOMETHMA SEINEEE TRV, FEOTHMA LML
NTWT, EWSEREE, S, £/ 1 a OESRHIEEEER b DTS LS
WBRT D ZERTED,
HELWERBEIIRBNT, REZ7n7IY G, (1gG,) ODFc FAL VD
NERM A FRFORS &G SE 5, BEHOEFERSEZMERT ORI
BEEEsZLbFHETHD, LaL, E0EFELL. BEMIZI gG Fe
EEET D0 AWML (bbb, EHOEEERORNOEZESY 11 4
ETRLEBRE2 16khDd) OFC LRI L L UBEENLIAE DS, ¥
ik, ofE 7 v 7Y o ORFOL ARSIV D, FRCEFE LV EEER
RV TH, ERTOT7 I EBEY%E, 1gG,. 1 gG,. FiX1 gG,m
EHO (a) by, BLIRCL2 L CL3nbRBHERIC, £k, (b)
Cyl. BwP, Cu2, BLUC,3 FAS VIZ@MEGSED, MG ST 5 IERS
EATIXEE TR . Rl EBETOERICE > TRETHZERTE D,
_EREEAENERT Tk, REMERTFIEvATFY—L LTEEL, ~F
o XA v—f(iI~TFulgE: LTEST D, — BRI, ZhoDaTES
LictZErar7 ) ik, ooy MEEE Lo TWDIXTTh D, B
ARBOREBRNIE, 188G, [gD, BLYIgECRALNAEETHD, &
SFEOBE 0T Y TR, AREOBERMABRYVIEEND, Tbb, 1
gMid, —fRMIC, AFREHOERA =y FEVAAT 4 REEEIC I > THEEY
FEEERELCHEETS, 1gAZur e, BECE-TRIgGFurY
b, MEFRCEIAFv—OBTHEET DI LD H D, vATFv—0BE, 4
v MEIR L OTHLAZ b bhE, B2 L5,
ARMEBOHBAICE ETN HESREMBFRTFOEE I F 42400 % DTSRRI
T
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(a) AC, -AC; ;
(b) ACy-[AC, AC, ~AC,y AC, ~Vy,Cyp 7242V, C; ~AC,] ;
(¢) AC,~AC,~[AC, ~ACyy AC, ~ViCop Vy C ~ACsy F 7213V, €, Vo Cyyl

(d) AC_~VyCy-[AC,, F 72 HRAC, -V,C,p F 721V, C -AC,]

(e) V,C -AC,~[AC, -V, C,pp EFIEV, C -AC,] ; BEW

() [A-Y],~[V,CViCul s 5

ZIZT, AR ERENR, R—ERoMERTOT I BESERLTEY

Viidk, /a7 VBREOWERAL L THD

Vi, e 7Y CEHOAIERAL L THY

CLi, B a7 ) VREDEE FAL L THY |

Cyuld, B Y VEBEDER FAL L THY ;

nid, 1LYV EREVERTHY ;

Y ik, ERHEEHRIEEAOERELRL TS,

BREHT A DI, EROBET, TELBFERERL TV ARTE S, 6
FAALY (J) R, BEFaOTVDEOMO R AL TRENTHRY, &b
2, PANLT 4 FEEbRER TR, L, 20Ok 5%k FAA VHBEETE
P& > TRETHBBEITE, TR, RES a7 Y S TORTHDDHE
BWOMBIETEINA L5WBRENS 5 ThHB,

EiE, FATHEEERSORES T Y U ERALDIZ, RES a7 v0E
HEBHEOERII ORI ERTOEFIZHMATEZE LA TH S, ZOERER
BT, E7 a7 ) 0 of 7 —HCBITS, REI a7 ) VEFHOE L VEC
a2 FAA OB, F721ECH2 L Cy3 RAL VOO 3’ REHZMHERT D
Y ERlE X5, AEOEE®MYS, Hoogenboomb, Mol. Imm
unol. 28:1027-1037 (1991) KI-THEEZL TS,

fEI T Y OREN., FERF-REZ T Y VESHHAERY ATF FiC
EEMICHEE LT D4, ik, MERTFCEERE T LTHFRETHZE
bhAHI, FIBEOHE. AE7u7 ) VEEHE 2 — FTHDNAM, #ANICE
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 HERT—RES a7 ) VEEHMEG Y NV BEEa— FTADNAL L HICH
B33, pEhd iz, "7V v FOEHEBHRETNES LT, Zo
DPANT 4 FREE THRIENZRZE /a7 ) VEH-BEHN 2 S mE S a7 )
USSR EN A, ZTO LS EEMEFART S OE Lz Fikix, #lx
. 19894 3H 28 BEAMOKERTTE4, 816, 56 7THIHRENT
w3,

HELWERBRICBEN T, ABAORENBZRTOBECHN I RES 27
VrDEFNE, 1 gGRE a7 ) CEHEOER FAL VICEET S, B Fof
ERBERTCOVTIE. B gG BETI gGRETu T OiRFINEE
LW, IgG,2ERT2ZL0ERRAL. BELEL 274 ART, g
G REMNERTEDENCBUTEI L IIhD, ZHIZX LT, 1 gG0%
BZiE, ZREVEDRIVBEVBEFOEREVNEETHLI T T A VGRBRELRD
. L L, BEDEENSATFEEDO ] g OMEHFLREL X2, fES
v DI OMOBENTHER L OBENHE BB T & Tbb, 2,
1 gG,obe ik, LVEL, REHELLVEVED, [ gG,K@EGEE3 L
FOEBERFEELLBETAZLATERANL I RRER” HERT” FAA
YEZFANDZENRTED, b —DEET &R0, HEHTHD, g
GREMZERTFE2MEDOTEAA~—THIMB, 1 gABLTI gMAR LD 1
gV T EAL A, ERER, BRRRL g REF A v —2oy MRDRLIFXA<
—EREEEECL D, A ERTCOEMCMT 272D Sh e fE I ER
FTIE F e BRI L > TRESh A EREHEANEERB LI 7 = 7 ¥ —iiE L
BETHD, 1gG,. 1 gGBIUI gGiT+_T, A v R TOFRHEER
21 A7, fEREEELT 2HMNENEEIENRER D, 1 g G lL. #ifk
EEMHAET. 1 gGLid. [ gG, L0 u»7 0B LHEFEEEFEEL LA
W, EHIZ, T gG L3R RST, 1 gG,ld. BEREZIIFPERLOF ¢
BT H—ITIERE L, MEOTEEICE L TIE, 1 g G RETH DM,
A LERTORFHR, o1 gGT A VEFALATORIHZOLTHD, b O
WL LA dic, REMERTERIT DL ECBRET REMOEE
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BRI, BEDTAVEAL TR 0T i TERKOKRTH D, —MRIFNCIX,
MEFRZRBEN DT aZ 4 TOEBDPRN]T gGOTA VY EFALFIZEHEL
W, FlziE, I gG ik, MBEPFPCERENDZTed A TH iz 4>Lirbo
TELHT, ZHDH2H 251 (Glmé 2) EF clRizMrB LTS A, =
DIHLD1IOOFMTHSHG I mlid, REFEERRY, ZHIZHLT, 1gG
SR 2 OMBEREMICEBIERATa L TRbY) . ThHDTRTHFE c
HHichHo-T, FONDO3IHOOWM (G3mb., 11BLN21) FiFiasEi
R/

Rnw—oDT7Tud L FEbo TN, LENRST, v 1BEMERFLVS, v
SHENERFOEFBGEERE L CORBEMERE,

HERFHFSZ 7 L—Lbila—FT5 c DNAESIZ, I g®cDNAEFIC
TL—AEEDETHMAEERELZLILLEST, bo LEFHEILAEMERT N
WEEND, L, /201 g7 537 A MEESERZ LB TES (B
2. Gascoigneb, Ef;Aruffob, Cell 61:130
3—1313(1990);BLUStamenkovich, Cell 66 :
1133—-1144(1991)) 3R, BEOFXATORMEIZIL, BHOLD
D1 g FAEESIBREETIZ EBMKETHS, [ ¢ GOEHERNHEREEL 2 — 1
%5 cDNAW, BBERERMEMOY L ABRERD cDNATA T TV —hbH0
NERENTERINESL LI, "ATVFAE -3 ERFRY X T —VEEARG
(PCR) BFick - THBET A ENTE D, ABRMERTO” HEFRT &
1 g¥D%a—F T3 cDNA%, BALETMROF THRAICRRSEE
HDOTTAINRZ F—DRZOEDRBYITRB LI THATS,

2. R IO E iR OEH

BRI/ FHITERERET L L R BESRIRT A DORAOT
BE LT, XEEREITONMR A L, YERSFICBWCREMOBITE T
, NTFRTAFe—0O SRR ES, CRTEEBICEONT, YEED, &
MEOREEZRET HZ LN TES,

HELWEREL, RE/n7 ) VER AN LVDCL3 RAL L Tha, &
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BoOlgGV 744 7ogmEREL” Bbhi” BEAREINTWEED,
IgG, IgA, 1gD, IgE, BEUGI gMDCL3 FAA X OBEMEDORE
ENRAEBENTEY HlziE, PCT/US96,/701598%8R, 02X
B, ZRLTZZICHEZAEND), o EEFZ i3, MY ANDIBRELE
BT H0ICRETHD, C 3EMELEETIEDOEMLERDDIX. XEHE
RN L - T, B M g G, BHOMIZAELAF c ERTOSFRFESE. Cy
3 RAL VBITCIRIEEER Y VR IE /5 BB &L Olex LT,
TV a2 bENT=Cy2 RAL TR, FORKIBIEN L THETHEND

TENRENREZLETHD, (Deisenhofer, Biochem. 20

12361—2370(1981)), Thix, EFEHPEIBEN T, Cr2BLVC
13 FAAUBBRESNRVAE D, HILEMIR I BT DR OB 2=
IR SN D Z 2D EHMTV AL T 1 FEEVWHEETS(Kingh, Bio
chem. J. 281:317(1992)), L&doT, BEHOESIZ, VA
N7 4 FESERETILEL LI, ZOFTHENVEEZLNRD, Zh b0
ERBLUMEBCHET T 220 TELD L, MBOEHOKEAITZC, 3T
PZE>ThibENBEVIEHICZES, E5BIT, Cy3 FAL HOERE
ERELT., BRoFEHEO~Fuv L Fv—OBRERE LT, MHuTaHHE
TAFv—DEEGEHETAZ LR TELNL LW EW S HRIR R Shiz,
AHMECTHATIERICEL > T, ZoFEEACRE, FEvLFv—L0 b
ATFRYATv—DOEREEET D ERAER I EBRRENTE, LERST,
BRDORY LTF R EHEOCL3 M & ZELAR Y ~T7F FREEEEEH LT
EECREZORIRIF FERRI D ENTED, FELWVWCL3 F
AAE BRI gGDEIRT g GHFICHRT I D THD,

e E X ERE R T A 00BMLERY 5 2EMERERAESRLTHS
o T HbLNhET REZRBATEBIMIDIZENRFEE LY, HIBENSHEIATNT
WANEPEHETADIZ, Leeb, J. Mol. Biol. 55:379
—400 (1971) OFREEMT T T L2E2HNT, BEICHIHRE LK
OB (SA) 2HETAZLENTES, TLT, F—LE _ORY AL
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TF FOZENFTROBREIZ DT, MORY XT7F FERWEZET, SARRX
WHETAZLNTEA, LT, SA (FA4~<—) —SA (/<) &3
EXEFANT, EMEOT ) v —BL A v —BOMOEREDS ADEREE
BTa2L08T&5, ZHIZE-T, FA4v—%BRTDHLEICSARBITD
BEOY A MIREND, A7 —OFBREOSA%2, RILTIVBEO M) AT
FPFGly—X—GlyDSAOEMMBLLET D, /2L, X=AHDT7I/
B (Roseb, Science 229:834—-838(1985)), (a
) B/ v—lBATHTAv—TSABA LEERE, BLU (b) SAM, ®hkT
BRUARTFRIIBITBASAD26% LD LDRVERESEMARELSL

B, 2ODHEEHELNITAZENTES, Thbh, *uTd M) 2FFFR
R T10% LY BIEVWSAZLOBRE(T b, ” #bhi” BE). B&
O, JIETAP)ARFF RCBERTLIO0O%LEVEEL25% LV IFENS AR Y
SRE (bbb, T —HELhE” BE) ©HD (TROE1ER)
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F1

SARME) ?—3F L v— HPIARTFE

BE | RURTFRA | RYSTFEB | KUSTFFA | KU~7FFB
No.!

Q347 221 310 25.0 26.5
Y349 79.8 83.9 52 5.7
L3351 67.4 7.7 3.9 2.0
5354 534 528 113 1.7
E357 43.7 453 04 1.3
S364 21.5 15.1 0.5 1.4
T366 29_.3 258 , 0.0 0.1
L368 25.5 29.7 : 1.0 1.1
K370 55.3 623 1.5 11.0
T394. I 64.0 58.5 0.6 14
V397 50.3 49.5 13.2 11.0
D395 39.7 33.7 5.7 57
F405 537 52.1 ’ 0.0 0.0
Y407 29.1 90.3 0.0 0.0
K409 86.8 9213 0.7 0.6
T411 4.3 1.5 127 93

tREESIT. I ALEElch DY (Deisenhofer, Biochemistry 20:2361-
2370(1981))

RYARFF FEEECKH T ABEBERODEIEL, Insight™MFrTTA

(Biosym Technologies) “2lfonFREETI I Sul
FRERANT, ARBZENTES, ZOFulIFA2EHNT, F—0ORI AT
F FoEMERIcE bR RE T, MIEHERO/NSVWEEL, I Ly RE

RRAIEFEEEZ L ORE (Thabb, Bl CEADZZENTES, TLT, 2
DR Y ARTF ROPEMEFORE T, BECHETIBELTNT, BREMR
FTRRDICHE LLBREE RT3, @, ZOBREIMIHEAERRKEVOT, Ml
WEBONSRBELIBEHZD, —EOEMBREICIEVTC, HElEO ZRTHE
BERRD L, F—0oR)ATF FOFEMR LCEY 2 IBIREM., #4772
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K& ZORER, FARE_OR) 7T FoEfm EOZRBZEG b ad
Thd, TNODOFITIE, H—RRERE, Thbb, SRICLsTEAINE
P & 7132 2T TN T A NERH B ETTH B,

B—RIUVE_ORIRTF FRENETNCL3 FAL EELGEIC. Bt
THILLEDTEATLOBEABRRNTAZLZELTIE, BN gG,DC3.7C
L3 DEMEE, £REND 109 0AZRENE 4 -OMTATAH LCHDE R
AL ED1 6 DBEEZEATHNS (Deisenhofer, Eit. BLUM
iller, J.Mol. Biol. 216:965(1990), Z2REHE,
FELLIE, Zo0hROWFITAE L ABEFEN LTS, 0/,
VEH LT RREERS, fHFEHDC, 3 FAAL OMBAREROTICA LTI, A
OEFHOPEHLTEMLTLE S ERERIRIT220TH 5,

GFEFTV T LST, FELWLE/ WMV IALABENR—BRESNLEL, 4
H B CRMOENREAWT, R FF POy I BREREEA
T5, BEE. RIASF Fea—FT5DNAR. EREESBR - EANGE
Mutagenesis:a Practical Approach), kit
L EEHEN TV AEIN R AW TEGF IR L VWET 5,

ZV IXI VFF R X DRAERFRDS, E—Fh3E_oRIT7FE
a— N 23DNADEBRERKERUT I DOHELWHETHD, O
iZ. Adelmanbd, DNA, 2:183 (1983) ITX-oTHHEETATH
IO, HEMSFICBWCEMOENCH D, MEich~ 5L, EOER
Za—FLTWAF VIR LFF FEDNAGFHENS T U H AL REFB L
WZEoT, B—FdE_ ORI ATF FDNAZKET S, ZOHEDNAR
AT RTAFT—ORERELERABODNARIIEZEDL, —BREHO T T X 3
FEEEFAZFVA 77— ThHDB, "MTIVFAE—T 3k, DNAKY A
7

—PEHNWT, FVIXZ VFF R IFAv—FWMYRIR, D, ~F w5
w—DNAZRBWCBRENEZEEL 2— 45, IEHFROE_ORBEHO2
ExEET 5,
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Wellsh, Gene 34:315 (1985) Bp_3LAICLEMN
->T, B ET2DNASEEE, MR IXI7LAF FET o) 7 &
TR LEGRERZ T VAV FCEBRTHZLICL»T, Ity NERER
BWRETROZENTES, PCREKERYL, F—FLEEZRYFFFD
NAOTEERF ZERTZ20ICE LTS, UFOEECBWTIEDNAREH
LTW53, ZoEE. RNATESATDIZ N TEHLEEND, PCR
BFifF Lk, — iz, KOFEEZEF (Erlich, Science 25
2:1643—1650(1991), R. Higuch iBHYL~EE p. 6
1—70%8HH),

FEAD & IR M O RRERLAMI S, BREWIL, ~T o~ Fv—DDNAD
FIZEY X7 UAF FERPEATE), $EFTEO~Tuv L Fv—R)
RTIFPFEERTAZIELL > TRETAZ LD TEZAT OV ALFY—DT 3
JBERFOERESEET, 2Ok 3 REREINICL. iR, ~Favrde
— %R TAHE—RBLIOE_ORIRFAF ROT I ) BESHTOREORS, &
AL ERREBAEEND, BENLBENHPEE LOARBGHREE LTy
TR, BRNARBERN TEL L5, KRR, BABIUCEAEHAED
¥D, 7Y avfbBfiof b MBEEERELEY LT, TI/BEaEX3 L
FoThH, ~TFueAFv—DRREOT ey U T EEIDLENTES,

BREREERTIOHE LWVEBILHLD, ~TuewlFv—RYLTFF R
DOFEDEREE IIHEREFFRET 2 DOFAALFEE, Cunnighamé
Wells, Science 244:1081—1085 (1989) itk»
THRRENTWD “TIZ U AX Y2V P RARBEFRE Lvwbhd50TH
B, ZIZT, ENEEOBEELEFOIN—-THRAESN @ ZIE, Ar g,
Asp. His., 1ysBLUG|l ua FOWEMEEEE) . o7/ BE:
HARKFMEBLETI /B (boebFELLH, 77=20FRBERITI=2)
CTEEXHMLT, 7 /e, MBEONADEFOAMEERE: OHEFERICEES

525, FLT, BREEMIZBWTEDLIZ, £RRFRIRATHNOERERES
BATAHZLICL - T, BRI L CHENRBZHEEZ RT FAL V2 X HICH

-184-



FRIZTAZENTCED, ZDLDIT,

72 BB R A E AT B b DAL

FOERESTHTEH, BREEOMEEZOLOEFHWERD D HNEXLN,
BHE., BREER., ~T oA Fv—OFEERes e Elic B 2R EN T
IBBBRAEEND, BEREROMEE 2ITRT,

#2
TTDEE B OFEH B E LWERE ]

Ala (A) Val; Leu; lle Val
Arg (R) Lys; Gin; Asn Lys
Asn (N) Gin; His; Lys; Arg Gin
Asp (D) Gl Glu
Cys (C) Ser Ser
Gin (Q) Asn Asn
Gl {E) Asp Asp
Gly (G) Pro; Ala Ala
His (H) Asn; Gln; Lys; Arg Arg

Ile (1) Leu; Val; Met; Ala; Phe; Leu

MY
Leu (L) ity ; le; Val; Met; [le
Ala; Phe :

Lys (K) Arg: Gin; Asn Arg
Met (M) Leu; Phe; e Len
Phe (F) Leu; Val; Ile; Ala; Tyr Leu
Pro (P) Ala Ala
Ser (8) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyt; Phe Tyr
Tyr(Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met;r Phe; Ala; Leu

’ IV Y

~NFae LT e—0ORY RTF FOEFEMHDL, ARAOCHBIZEERD, ~
FuwLFv—0FEHT, ~TavrFe— FERFOTFTIA L MOE
M7 2 EBEREE, BIEN A E - EINEREZIICREDERE L KIGTH Z
LDOTELIEBNBENA ERISESET, DTOFTEATIZLERNTES, ~
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FuwFv—R Y RFF ROJIDZ A FOIEENT, ARHOHBHICEEN
BHDIE. R)VRTFROREDOT Y av b7 -0 3BT HIENEE
o, ®ELIX. blo~T o LFv—0ORZR BN RKLDES E—2L
EREEERR, BXO /£, bEo~TFueFov—|C@3EE LRI L
a L ALERLE — DL BATINT 5 Z L 2B T D, ~T eI AT =R ) LTSF

F~D 7Y 2 AEERORINE, — 2L EONBEERL S Y o VAL E E
NBHEL5, T /BEFIPUEST LI LI > TEEf TS, — U LR
VERIZ N A=UBEE, BT oA F oA AMELIIBERT S
L L-THERITRD ZLHTED (OB Y a v LD, BT
Bz, FELLIE, DNALRATOEFEICL-T, B, FTEOT7T I /B
CHIRENE 2 FUreET54 5, ~TuviFv—RYATF FEa— R4
BEDNADFORESNFEECBWCERSERZLILL ST, ~Tuv s
=0T I ) BENEYRET S, ~TavFv—R I XTTF FEORKEHE
FOEEMEELR0FEL AAFFEELEIERESCL TV av P
RIVRTF RIGESGEEHZLTHE, ZThOOFEIZONTIE, 198749
A1 1 ARTOEBSFAMER7,/0533058, BEXUGApl inkWr i
ston, CRC Crit. Rev. Biochem. pp. 259—30686
(1981) KEFINTWBE, ~TavFv—ZFET D RK{CHERTDH
Wik, RPN E BRI R I BN TE D,

AT v LFe—0RD & 4 TOREEMIZIX, ~T relFe—R) LTF
F&, KERTFHE4, 640, 8355 ;%4, 496, 6895 ;%4, 30
1, 144%5;%4, 670, 4175 ;%4, 791, 1925 ; BLUHE4
, 179, 337HIZBVWTIRARENTWAFET, flxiE, RVz=FLo7Y
a—A, RYFub’LrZVa—n FEERIAFTTARL 2L &K
FhdEH R EEERY) - —D— DA SR I REEN D,

FERATF s VFv—0ORELETS > TFHT 3 Z LIXEEECTH B, FIR
SNEEREEZAZ V=V F LT, RRBERFERZRBETOIZENMNETHD
tEDENRE S,
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3. LEoBE#EHE L O~NTEY AT —OFER

DNAZ2ZBARERIETT, AAMEBCTHRRINTND & 5 edb@ 0B s Bk
Uitk MERSEIZBW TR M raeZs i x i E: Ane, ZofaTi 2
—FT2DNAZRIASES, LIELE BhiERARIL ~Fevrdv—=%
BN TN ai Ak T B0 (BlZE, 7V av b SR TV HHHE N AL
ERDAT O AT —ORERE) . HWALBYMBEOREAR, F—LIEELE
GAT0D, LL, FTTERTIIIIC, ZO5FiE. FBAEHORBARTE
EZFRZLLETED, B, =0T ¥ — FREBA DT F— LicHEE
T35, B—RI_TFF R, ETRIXTFF, HHEOBERY XFFF, BIW
V NTRYAFY—RERT D OB ERNOR Y XTF FOFTXTa—F§D
DNAR L THETMEEEERT S, LrL, E—RITFR, FIX
VRFF R, BLOKHEOBRER Y XTFFF (~TFavAF~v—Dky) %, 5l
2 DGR THBLSE, BHRLAERITFFFEA L2 TEEEESZ2EE
WHETH D,
~FaeLFe—LILBEOREE T — NT AR B, cDNAELIEYS
JADNA) ¥, Eo%#370—=7 (DNAWIE) FHEREAOLDZ, B
BATGER T X —DPRICHAT D, B ORI F—%RFHTHZENTE D, —
Mz, 7 X —DOERERE LT, KOLDOE—2L EFTLR, ZHHIZRE
Ehewn, bbb, /PR, EREERE, —oU ko - —BET
. A HE—RAT, Pre—F— BIUEBEEKEET,
ATFRIAFT—ORGTTHDIRY RFF R, ARG, £hid. #h
VST, BRBY T BE R Y ATF FONRKSI RN 2B %2 D
RYRFTF RICE LRI RTFRELUTHERTZZ EBRTE S, —EMIC,
T FARENE, T —DRGThHDD, £, XTF—OFICHFASIND
DNAO—ETHD 5, HFACEIN D ERO RO 7 A S, BEMERC

Ko TERBESh, Tukwy i rZansd (Thbb, Y IAXFFFr—¥ick
S>TRREND) BFIThD, FEEYOEEME TR, VY7 HAES 2, #lx
W, PVAVRAT7 7 H4—F, =y UF—¥, 1pp, FLERAEEE T
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v ] 1 ORERFINLRB I NL—THOBIRENS, BEEYDT TF
NEFITBEMA D Z LR TE D, BETODWMET 2R S2DIIE. RARD
TSR, BT, B L E =, o RTOEERF(Fyhew
4+A (Saccharomyces) &7/ XpgvftA (Kluyver
omyces) oRFOLERS, £FIZOVWTIX, 19914402 38AH
OXERFFEDL, 010, 18 2FTRBINTNDB), TiidltrRr 77 #
—VOEERF], C. 7LEHIVA (C. albicans) OFrarIs—
BOHEEIF(1990FE404HAROKINEFE3I 62, 1798, £kit
. 1990411815 HBTOERSFANEIO0.713646Fci@MEh
TWABY T FLRECE - TERTAZ LN TES, WASPHR TRESES
& X, BROV PRI (B ZE, PEE RN ERTOT VERSIT, #
. AYERT, ZRO6OSFEE MR LAWMSEAES) THETHEN
. WHEMORIOL ZFAESILE L TWAS L, i, FIE, BifirS2n
gDV T FADED R, VANAOZBIWMY —F—bBETHAH, O KD RET
EEATEIRICXT ADNA%R, SARICBWT, ~TFav L Idv—%2BRT23RD
~NTFF REaA-FTADNALERKEES,

BB p—bru—=y IRy H—t, —2l EOBERZBEMROS T
Ry H—DEBB I RRIC R DEEERFEEATHD, —RIWIC, 7 o—=2 PR
7 F—=ZBWTit, 2oL, BEORAEDNA LITMILIC, N7 ¥ —3H
MTEDLHCTIESTH Y, HEFSR E 21T B RENRS 2 50ESTH
D, ZO LS eI, SESELME. BN, BLOUVA AR TI<HbILT
W5, 7723 FpBR3 2 2O8HEMMERAIEL. BEAEDS T ARMEICES
L. 2u 73 A FORBRITBEBICESG L, £/, SEIERVAAROME
M (SV40, RIVF—=, 7F/UANVA, VSV, £7iEBPV) 3. W
Bl TOr n—= L IRy A CHEATH D, —RIC, BRERR LD
BRRTII. WLSHOREARZ ¥~ FRETHH (S V4 0 0BERBABAT

7o e—F =5 GATNE NS FIFTOR L T—HIZIZTAV LR TNAS)
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RBEARITF Lo IR Z -k, BT - - b S AEK
A#EBTERo T Rithidie biv, BB REAEETIE. (a) #fld
TRV RFT AL A MeFRE—NERRTF NI A2 ) R E
OFEME £ IEOMOBRIXT HEFAMEE G ET 7 37, (b)) K#
ERMREEREI X T, ik (o) Bl NV F2B (Bacilli
) D=7 5 =rSev—€EEa—FT28EFOL 5. EEEHNLITER
TERVWHERRBESERBETIY AT Ea— T3, BEHEO—H T,
EEMBOBMEE LSS ONEAERAT S, REAROBETICL-T
FBHEEHT 50 LML, BAMEEAHE5To5 I HEELEL, £
NCE- T, BERBRZAEERDS, Z0L) REEEKOFTIE, 3dvrv
(Southernb, J. Molec. Appl. Genet. 1:327(1
982)), vAavx/—NEE(Mulligandb, Science 2089
11422(1980)), ¥fzidnfrevf(Sugdend, Mol. C
ell. Biol. 5:410—-413(1985)) LwH#HERBRALRD,
FRO3I-0FE, FRFR, G418 b LRIV (FRFV L (ge
neticin)), Xgpt{zAarz=/—\#), FlzidnfTowf&
W5 BYEARERICHT AR DAL DL, ABEHOBRET ORI T
CEPNEMEREETRAVLR TN D,

IHELBHIAIC & - TEY B~ —h—Db 5 —oDfFE, DHFR, £7-
BF IV F—FOL3C, ~TFrvAFv—OERETRY ARG DR
EEFRIZTHBRIE~— I —Thd, v—V—ERVAAELDIZ, THHEEHRE
s, MeE—, FEISLTEEEND LW RREOTIC, LB ORE R
BEEEL, BHOPOREAERORE ZEENHICELSE, Thick- TR
RBEFE~T v LT v—%a—FFE5DNAOHFOBIENR BTZHLEND
E) REHOT CREERAZERTAIZ L L TRIER2NT S, HBIESHh
EDNADPBIKEO~T v LT v—BEKEN5, ZOMIZHEETIEREER
FORNZIE, A FFRAr—1IBLC—2, FELLIZ, EREOA YT
FRXA VBBET. TTII VT TIF—E, AN=F T HIAVREF LT —E R P
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»Bdbb,

FlziX, £9. DHF ROBESHREIHTHDLA ML FE—F (Mt x)
FETERIEMOP T, 2MOBERRMREFE LT, DHF REBKARET
o TIEER SN ML FRET 5, HEREODHFREZAWVWS L &2, &
WARETMMmE, Urlaub&éChasin, Proc. Natl. Acad
. Sci. USA 77:4216 (1980) IZL3J|ICLn-T, K
BIUHHESEEF ¥ A =—A N LAX B8 (CHO) #MIE%ZPDHF REM
KEHTHD, Ko, BEERShZMEEZ, BREZ EFEZA MM LSE—FC
B4, Zhick->T, DHF RBEFOaC—BEHGHREND LR, H
BRZ, ~TFuvLFv—DfaEa—FTF3DNARY, BB F—%2E%
OOBETFOaC—LEHEREINE L5125, ZOHEERHE, #12IE,
ATCC CCL62, CHO—KI1ARFO@EYRBEELLEBICHNWEZERNT
&, Mt xiCBWIHEZ L S>EAEDHF REGFEAWA L HIE, NAEKNALDH
FRA®oME LTHMLARWEMNETFHL117, 0605,

¥k, ~TaewaFv— BAERDHFRZVAZE, BRI ) o
VE3 —hRAKRINF AT 2T—¥ (APH) YO~ —%a—F%
ADNARFIC k- THEBR E XA EER SN B MR i, 4L
DHFRZELHAEREE) 1. I, hvAr, XAb~wA v, £
G418KxE¥DT I /T ay FRIAEDERK - —ICHT 2 BKAER %
GLEBOP CHRE B S TS I LI TBRKT B 2 LN TX 3, KERKT
%4, 965, 19958H,

BERORTHWS DO Y BEARETILI. BROTSAIRYRDp 7D
BeHdHtrp lLBEFTHD, (Stinchcombdb, Nature 2
82:39(1979);Kingsmanb, Gene 7:141(19789)
i ¥/, Tschemperb, Gene 10:157(1980)), tr
p 18EFE. N F b7 7 OP T TERVERORRE, Bl A
TCC 44076, £XIFIPEP4— 1 ICxTs@i~—2—%#H4+5(]
ones, Genetics 85:12(1977)), BEREEY /ATt r
p1EENSHLZEIZLE-T, NI T 77 o LTCHRESEAZEICL-T.
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WHEERIAE RN T 5720 0P RAORRESBEINS, FFC, Leu—2X&
HEERE (ATCC 20, 622%7%iE38, 626) 1. Leu2#@ET%
bOBRMD ST A RiZ k- THEfEND,

b, I _uvl CAROBEEBEGRTI2OE. 1. 6 umBk
R7FAIFpKD 1HEORIT F—2HNBZERNTES, Bianchib
.Curr. Genet 12:185(1987), XLITHIT. Mz V%
EVCORBEAEEDOORFRIRESEN, Van den Berg. B
io/ Technology 8:135(1990), ZAAXuvsAEABD
TEAERCLOREMEBR LI POET AT I 25 EEE00, BELE
TN F A —REH F—EHRENTWA(Fleerh, Bio/Tech
nology 9:968—-975(1991)),

REPRy F—Lru—=r PRy F—3, BE, BEEEDICL > TEB IR,
~T R LT —OBBICEBENIOES LTS Y —F—% T, BRI
REtEOd 2, SEIELHMMCE > CREEWS T ae—F2—0BE2Eb 5, #HIE
BERMLICE T, bELRB3DNARLYRE—F—%REL, BEELE 1
F—H—ERTEZIZEBALLT, Z2hbo7nes—F—jf, ~FTrvirFv—
a— F425DNAICKRENICERT 5,

ERAESEECHERTAOIE LE o —¥—2ik, —F 7 ¥<—P¥Et
PRI 7 v—2DFoe—4%—%(Changhb, Nature 275:615(
1978); BLPGoeddeld, Nature 281 :544(1979
N, THAVFRATZ 7 —¥, NIF 772 (trp) Pu®E—4%—%(Go
eddel®d, Nucleic Acids Res., 8:4057(1980
J. BRUBRMISETHE 36, 7768). BLU tac7u®—F—7REDN A
7Yy et —#— (deBoer®, Proc. Natl. Acad. Sc
i. USA 80:21—25(1983)) BZ5FEhd, LrL, MEOZRLL
AOBEMOT e —F —BNEETHDH, €NoDEERFIIARELTHWLIDT
. MEET, KELHIRBERTMNELEO TRV U —E R T T —%
AT, ~FuwlFv—>%a—FT3DNARKRNIC ot —F —2EiEX
BHZLENTEDH(Siebenlisth, Cell 20
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:269(1980)), ¥, HEORTHEMRTZHOTaE—F—k, ~7T
o Fv—%a— FF3DNAEENISERE Ly vy r—F A —7 (S
. D.) BEFILEATNS,

T ue—F -0k, EEEHTHON TS, FENCTSTOEREY
BETHA, BERGHMAOH2 500 3 0HE ERICH I AT ELERE &
2 TWVW3, ZL DEEBTOEBEERMGEND ERT7 010 8 0IEDL ZAIZARD
Do TWDBDOEFILIZCXCAATERTHS, L, XEEREDX T LA
FFThD, FREDEEEWBETFOI RWICIK, =—F 4 7EFID3’ K
IR AT— AL EBMNTEEOO T AL LNAATAAARS DRSS, =
NoDEFETAT, EEERDORERAY F —DOPICELIHAT D,

BEREEE L & BT ADICE LT e e—2 —FoFIZiE, 3 —KRAK
FVw) B —FYouEet—4%—(Hitzemanb, J. Biol. C
hem. 255:2073(1980)), ¥kid, =/F5—¥, S VEATLTF
t F—3—-VVETE Fasfb—E, ~FV%FF—¥, A rBT L%y
F—¥, FRRINT bFF—F, Fra—R—6—-V B RAF—¥F, 33—
HRRAKRTY BLET—E, N B T—F, N A—2R) VEBA Y AT—F
 RARINA—AL Y AT—E, BEOTVaxF—Eh ., oo
#DO7oE—4— (Hessh, J. Adv. Enzyme. Reg. 7:14
9(1968);BILU,. Holland, Biochemistry 17:4
900(1978)) BEERA,

ZOMOBR T nEe—F — T, HEEHIC Lo TRELZFAG T LD, &b
ZBIORRE b OHEN T oEe—F—X, TAa—ATe Fnsr—E22, 1
YhrubC, BERAT v ¥ —F, ERNHICERT D 0MEEE. A Y uF Tt
FAY, FVEATATE F—3 -V VBT e Fubt—¥, BIO w4 b—
ARBLCHZ 7 F—RAFHCHEET2BROTeE—4 —EKTH 5, BRTO
BECHNADKBELERZ Z—LF e —F —ZonTik, Hi t zeman
L, BRINKFFFE 7 3, 65 7TABTELIEHENTWS, Tk, BFEOT
=%, BV ee—F—LlbRETHVONS,

WIEOBIMETD, RIF—pbO~TFav A Fv—OEREL, il
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R A —=TANA, BETAAA(1 98 9FE7 A5 ARTORE/RTE 2,
211, 5304%8), PFITUANA(TT I TANR2RE), viA¥r—
TANLR, PIRBEYVANA, A bAFeTAL AR, LA R, BEFF
RUANVZ, BED, bolbFELIFVITrUA1R240 (SV40) &
EOUANADYT ) 2xbBohirune—2— FlziE, 77FrFane—4
—ERE I e e -, BEERRoOBLEBYO I nE—F —
VERIR E—bravrFue—F Lo THEENS,
SVA40UANVADRIEBLICEZEO et —F—1, #HEOLwI iz, S
V40TANADERBEEAELES VA 0HIBEEYS /AL M LTELN
b, Fiersb, Nature 273:113(1978);Mulliga
n:Berg,. Science 209:1422—-1427 (1980) ;P
avlakisbhb, Proc. Natl. Acad. Sci. USA 78:7
398—-7402(1981), B ¥ A FAFuTANVARE T rE—4—iX
HBEEL. . HindI1 1 E#IBERZFIIALFELTELND, GT e
enawayb, Gene 18:355—360(1982), 7w X¥p—v
DA NARERT HE—L LTHW, WEBHOBEOHR CDNAZRR LTI
DORPKERFTE4, 419, 4465 REHINL WD, ZORFEELE
LB, KEHTEL, 601, 97 8HEHEINTWE, Tk, A4
—ZxnrEa— T35 c DNADOY LB TORBIZOWTIE, Grayhbh,
Nature 295:503—-508(1982);BEHfi~L~R7A112AHEK
DFIVFRT—ESRE—F—OFMTTO, L FB—AF—TxzurcD
NA®Ow 7 AMIGICRIT BRIV TIE, Reyesh, Nature 29
7:598—-601(1982);bAfrF—Txnrp 1lBETOEEYYR
Mg & v FHRicBIIAHHRIZ-O>WTIHCanaaniktBerg, Proc
.Natl. Acad. Sci. USA 79:5166—5170(1982)
T RBEC, vURABEY AL ADL TR (RVWERMRKERS]) 27 nt—F—Fk
LTHW:E, CV— 1A BIEMRE, =7 b Y IRHESME., Fv A =—2A A
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R EZ—BIBMIRE, He Lafill, BLU~T7ANITIH—-3 T 3MIRIZE TS, #
EOCATERFOBERIZOWTIEHG o

rmanb, Proc. Natl. Acad. Sci. USA 79:6777
—6781 (1982) LBMHE,

BEEEEMICL D, ~TueNTFv—paka— FT5DNADERSE, <
T E =D N —ERIERAT O LICL o TIEET D Z &R L<H D
o TUNAVY—IL, FERUNEBICHRAERGZE TH Y . BERAIZ LTS Ml
(Laimins®b, Proc. Natl. Acad. Sci. USA 78
993(1981)). 3l (Lusky®b, Mol. Cell. Bio. 3:
1108(1983)) AN (Banerjib, Cell 33:
729(1983)), BEW, a—T 4 FEIZOLOOH (Osborne
H, Mol. Cell. Bio. 4:1293(1984)) WbROP-TN3B
o AT, WHABHOBRET (Fuvy, 2F7REL—E, TATIV, a—T =
FraFty, BIOA a2l y) BEOZ Oz A —EFIRHLT
W5, Lo, BENIZIE, BEREMHIRO VA VRIZHRTEZ PR3
mRERD, LTk BERMABEO%AFA (100—270bp) HDS
VA4 0zm=uny— P bR T v A VAT aE—F -0z vih—
BRBBEDBFAICH AR dF——zm AP — BIOTFT /) 72A VAT
NPT RHh B, T, BEEEHO T o —F —ETEHELT B D OMER
FizoWTiE (Yanivb, Nature 297:17—18 (1982)
R, oY=k, R EF—DHo~Fue A Fe—ia— T 55O
5’ A3 MOMBICHATIZENTEDIN, HFELIZ, Tee—F—0
5’ R[OS FET D,

HigmEEdin @8, &E. Bh ). 8. b b, i3z othoLiia
Eins OFMI) THWLhDRENY F—i3, BEOKE, BLUmRN
ADRENMCHELRBFILEA TS, 20k 5 2E3X, ERESERIETYA
NAODDNAEIZcDNAD S fil, BEIL-TE 3’ HAlcd SIEFMRER
POESHHETAZ LBTEL, ZLOERIZIE, ~T e rFv—%Fa—F
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FTAMRNADHEMREOR) TF b 7T 7 A N LTEBEIRAX Y
LAF FofEingEhs,
FRTHETEBRERE —oL EETelY 2 r ¥ —2BET 51T, EEYN

R A = a EWMERCE, SBELETTIAI FERIEDNAT I AL b
i, BBELTE7TAIFEEHTIOIREE LWRICRD X5, BEEL,
TLThLEERET 2,

BE LTI A FOBFIRIELWI & 2T D700 21772 5 72di
A=V a VBRI ERWVWTC, KIBEK 1 2HE#K294 (ATCC 31,
446) PREEBHRLT, 7oy UIMMEEZIET N FHA 7Y UTEC L o
TEE SN, WEERICE LEREER O TH D, BEBRNL T T A
I FERBMUC, HIREREHELICITEITL, BLU/ $£41E, Messin
gb, Nucleic Acids Res., 9:309 (1981) oF
EriIMaxamb, . Methods in Enzymology 65:
499 (1980) OFELL > TEIREEITR S,

ARHADERCBWTRRCHE DX, ~TuvilFv—%a—RT5DNA
FIEILEMRO P C—BERRE L L TR 4 —Th D, —RAITIT,
—EMEREICIE, FENRPZORANI F—0at—Ebb, RWT, BE
R Bl LT a—FENSFEORY RFF FERBIZEHTAHI T, &
FHIROF CHBRERT A LD TEARIASI I — AT A LBNEE
N5, Sambrookd, B, pp. 16. 17—16. 22, @YLEH
Ry F—rEEMREEL—BAREERIC LT, 7= S ENEDNAK
Lo Ta—FERTWARIATF FEEMICBHEOLOEFRETHZ L L. BT
DA BRI, 2. AR Lo THEEBENRS, ERROV ALY
4 FEEEZ b hnATFow L Fv—F R EvAFv—d LT, BB L
KEEE bo~TF v A Fv—5RBICAT V—=0 75 Z L BRFRERICR D,

FHEB OB L AT R CAT v L Fv— 25T I L O CTET IO
WLz, ZomoFE, 74— BIUOBFHMZOVWTIEL, Gething
H. Nature 293:620—625(1981);Manteibh, Na
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ture 281:40—46(1979);FRNEFE117, 0605 ;8L
UBRMFRFE 1 17, 05 8BICEEH I TS, WHLEMOEEMIR T~7
T NF e — R XE L DB OTF AT Fik, pRKS5 (BRMIGEFE 3
07, 2478) ¥7itpSV16B (199146HA13B%HITHOPCT

ERSTFARE91.708291%8) Tha,
AFRTAFT—EREIE AL, EOBRTMBEREZRBRT AT, EI
CRBEARI R oTHRED, b —O0BETREROIE, BELTHF LN
JEETHD, IV /728U OESR, —RNBERRICE - TELETHZ LN
TEB, FlziE, TF/IANAEI A—C > CHEE#RIN7~29 3 MNE
BRMERE ., ~Tuv TP —OENLRRANTRICZD LY. U BB
U LERBELE L FECEo T, pRKSEEARL TR Z—T—@NICTE
BT A LB TED, CDMBEREARLTHIF—5HWT, DEAE—
FTHEARF AL - TCOSHIBEREGRRT A LN TCESL(Arulfo
H,. Cell 61:1303—-1313(1990) ;8L Zettmeli
sslHh, DNA Cell Biol. (US)9:347—-353(1990)
Yo LOKREBOY L AAZERKRERBIE. BEMEREEENCREERIY
%, REMERTERRSTZ L8 TEH, fIXE, pRKSEELRLTHA
JE—%, Ut NuERLF 7 & —F¥ (DHFR) 22— FF3307F7AI K
DOFETT, Ty A =—ANhAFZ—JIE (CHO) MaOHPICEALT, G4
1 8T A EFMENETHZENTED, G4 1 SITEHMD 7 v —113,
BRICL>TERETAZLNTES, Zhodu—r%, DHFROA VY
F—THAHA ML FE— MOEBEFEMEELZBLER LT, DHFRE~T
vNFv—OfFE 2 — FTABEFOE—EPECBREERTHnDE 72—
PRETH, REMFRTH, NRFICBAKED Y — & —EF]% o TOIUE,
HEER SN MR Lo TITEN THW S D ARER RV, X ElLE
e boAENERTFORBRICIL, HICELEETMERKEL LS5, fizid
. BHEERRX I HEHR EOBBESE, —BOIzu—vEREINATY F—wD
BEHRIZ L TEftENEI(Gascoigneb, ER; BIUMar t
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inb, J. Virol. 67:3561—3568(1993)),

ERMEDOR I F—rn—= 7L, BESELIOZELE, ZOMOEE
MREIX, R LS 2EAY, B, Fioii, REESEHOMRTHDS, Z
O BWICHE LA, 77 AREERILS T ABEEY L E O EME
T, PliE, BNMETH S, Flai, XKIBE (E. col i) /O =)

¥7B(Escherichia), myo7u3s/%—EB(Enterobact
er), A7 s =7B(Erwinia), V7375 (Klebsiella
). 7urvAE(Proteus), i, xXIF7AE (Salmone
lla typhimurium) REDOINEXTFE(Salmonella)
.EZH# (Serratia marcescans) 2o 7+7RB(Se
rratia) BEIOVFIB(Shigella), BBV, tHHEHE (B.

subtilis) BLUB. Vr=74/13IA (B. licheniform
is) FAIX, 198944H12HAMPDD266, 710 THFAENT
WAB. Vr=7xA1IA41P)REONRVITAE, WEFH (P. aerug
inosa) REOVa—FEFAR, BIXUOAI LT r~wAEAB (Stre
ptomyces) RETHD, FELVWRBE v—= IBEO—2RKE
294 (ATCC 31, 446) ThHHH, Zoftl, KFEFEB., KIBHEX 1
776(ATCC 31, 537), BIUABEW3110 (ATCC 27,
325) REDHEKGELTWD, ZThbofliX, fIRDOEDOLDTHD . i
FROSHDEDOTIEAV, BHEWS3 11 04, M2 DNAEHORBEDTZ DD
—RARTEEEE THL 20, ZOEKRIT, BICEFELWEE, £2E3BEOR
WThd, HFE L. BEMIRIE, SvhEDY R ESHBERESIT 5
OTRFNER 6V, Fl2iE, W3 11 0MERELTE LRI EEa— T
HEGFICECHERZE LSRRI ENTES, ZOLIRBIEOFE LT,
KIBEW3 110027 CTHEERDD, 27 CTORERBHETHIT. to
nAAptr3 phoAAE15 A(argF—1lac) 169 ompT
AdegP4lkan™hbd, 27CT7HIZ, 199141 0H308IZ, A
TCCEESSL, 244+1L7T, TRAVAVEATHONFxy—alya %
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Ftaniz, F72ik, 199 04E8H 7 HRITOXKEMTFHE4, 946, 7835
THRINTWED, R FF X7 7 —EOEREL b ORBEOEKRE H
WAHRZELTEA, £k, flaiE, PCR., £k BIOEBOKRY A7 —F
ISP D7 a—=y FENFELTWS,

FEEOMIZ, RREEE B LS REREDHEDN, ~TawL
Fv—%a— RT3 X =B L7 u—=r FRIVBADEDOEETH

A, Pohaew AR -FLEYF(Saccharomyces cere
visiae) TROLMERNAVEERY, TEREREDERREDOT
T, bolb—MEICAVDBN TS, LarL, KEHEBICSWTIE, SR
(Schizosaccharomyces pombe) (Beaché&Nu
rse, Nature 290:140(1981);198545A2A%TD
BRMAFFE 1 39, 3835); ZAfXuv,ftRABOEE CREMNFE4,

943, 529%;Fleerb, ki) T, #lalE K. 5771+ 2(K. 1

actis) (MWO98—8C, CBS683, CBS4574;Louven
courth, J. Bacteriol., 737(1983)), K. 73U R
(K. fragiles) (ATCC 12, 424), K. ZAHY 72 (K.
bulgaricus) (ATCC 16, 045), K. 47734 (K. w
icheramii) (ATCC 24, 178), K. U744 (K. wa
tii) (ATCC 56, 500), K. Fay7s7:h (K. drosop
hilarum) (ATCC 36, 906 :Van den Bergb. k
. K. 7LVERMLFRA(K. thermotolerans), $XUK.

2NLFHFXRA (K. marxianus) RE ;¥Yuys7B (yvarrowi
a) (BMNKRFHE402, 226%) ;¥%7 < RXAFUX (Pichia pa
storis) (BRMFEFFEL183, 070 :Sreekrishnabd, J
.Basic Microbiol. 28:265—278(1988));H
VEFRB; PVasi< L7 (Trichoderma reesia) (
WIS 244, 2348) ;, =a2—0ARF«75vH¥ (Neurospo
ra crassa) (Caseb, Proc. Natl. Acad. Sci.
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USA 76:5259—-5263(1979));vavVadvliER -Fr
FoZY A (Shwanniomyces occidentalis) ZED
aUoFwAEAB(1990F 10031 BHEITORMNEFES 94, 53
8B) ; BLU, HliE, =a—uAKXRFR, 2=V vsBEB(Penicill
ium), NVRZFVVLE (Tolypocladium) ZeXoRRE(1L
99148 1H1 OHRTOERKTANEI1, /0035675, ROHWNZ, 7
TLEALRB (Aspergillus) BE #ilx

X, A. =FZAXA (A. nidulans) (Ballanceb, Bioc
hem. Biophys. Res. Commun. 112:284—289(1
983); Tilburnb, Gene 26:205—221(1983);Y
eltondb, Proc. Natl. Acad. Sci. USA 81:147
0—1474(1984), BLITGA. =% — (A. niger) (Kellyké&
Hynes, EMBO J. 4:475—-479(1985))%&¥, Zoftiks
OB, fi, BLXUMERAWAZEBHETHY ., EEFATLH S,

7Y avbEnfe~Tuv A Fv—E BRI 5 0E L EEMRR. £
MBLMHERO LD THD, DL D AT, BT oty v 7T
B ZERTE, Y v eEEE b0, FRIE LT, FHEBMERTYH, &
HFHEBMHFETH, COL I RESHEBENOMESEREES L bTE s, &
FHEMWMIAOH & LTk, fpiia,. BRMELRERH5, 2HOFany
ANABR L EOEREE, BLUORMGT2RBEETFAEMBELE LT, ARFFFS
e INELE (Spodoptera frugiperda) (Bh), 7=
FReTFTXTF (Aedes aegypti) (), P=F R« TILREZ
AR (Aedes albopictus) ()., Fayrs5 X5 /) HR%
— (Drosophila melanogaster) (Yavdagy,x),
BIUARLEZ A <] (Bombyx mor i) REPERINTWS, #
2. LuckowbH, Bio Technology 6:47—55(19
88);SetlowhiF, BEFILH® (Genetic Enginerri
ng) H8EIYV . Millerb, pp. 277—279(FLF LT )y
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Yo/ (Plenum Publishing), 19864 ;BT Ma
edab, Nature 315:592—-594 (1985) #&8E, flzid
TN Ty BV 7= (Autographa califonic
a) NPVOL—1EEEE, BIUOHI/aNPV (Bombyx mori N
PV) OBm—5HKAR Y, WEBBEMAOSE LRV A NV ARE—BRICHIA 6
ThHY., EDX5RTVANRE, AIHEFICRNT, AR IATHDY
ANVZELT, iz, ARFTTFT « ZAEE (Spodoptera f
rugiperda) MROBPEERIZANDZERTED,

U&, buEnay Abfa, FAX, RFa=T, v b, BLUOEA
SOEDEENREGEEL LTRET A Z &8T5, #MBIMICE, T, ~7
UL Fv—DNAZFEOLIEIEL THDIT 7 ua s T Vb YA T 7 ¥
T2 (Agrobacterium tumefaciens) HO—EDH
LA vFa—hL, EpMilaEHEERT S, HOEEMIREA. VAT
FVTREAL F 2= LTWNHHIL, ~T v Fe—Ea—FLTn3
DN ADESMIAE EICHITLC, TheBEERL, BYLfHfOoT AT
vV Fw—DNAZEBTSH, &bz, /70y vg—FFuet—F— Bk
VRV T7TF=Abs 7P AEFIO L 5 iz, ERRCE L REEs L > 7
EHZRF+TAH N TES, Depickerd, J. Mol. Appl. G
en. 1:561(1982), o6, T-DNA 78 0BETFOLHBEEND
SEEL7ZDNASEIL, M2 DNAZSOEDERICEBN T, EHTHEERT 2
BETOBE L~V EFEELH AV ERI¥FZ LN TESD, 198946 A
21 BRITOBRRMNETE3 21, 1965,

HE LWEFRITFHEBOMIECH Y . FHBHOMIEZEE L CHBEIED
Z b GHgEER) X, AECRAEMNRARICES>TWA(TAITIvI LA
#H(Academic Press), KrusedrPatterson#h M
% (Tissue Culture) (1973)), FHLWILEDOETH
BEOHFIL, SV4 0 THESESRINEZFAVBBCVIRZK(COS—T7, AT
CC CRL 1651);t MEERRHE(29 3, ik, BREEECHEEX
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BHDIIY T r/n—= 757293, Grahamb, J. Gen.
Virol. 36:59(1977) ;a2 ¥—BEMIR(BHK, ATCC
CCL 10);FvA=—ANLAF—J5MI —~DHFR (CHO, U
rlaubtChasin, Proc. Natl. Acad. Sci. USA
77:4216(1980));<vvAENAFIMI(TM4, Mather, Bi
o0l. Repod. 23:243—-251(1980)); VA BEAR(CVI
ATCC CCL 70);77VHIFUFAOBBMEE(VERO—-76, A
TCC CRL—1587);t MFEEEY MEMHELA., ATCC CC

L 2);AXEEMIEMDCK, ATC

C CCL 34);R"wy7yu—37v MFf#ila(BRL 3A, ATCC C
RL 1442); ¢t Miii#ila(W138, ATCC CCL 75);t Mg
MBE(Hep G2, HB 8065);~YAHLN(MMT 060562,
ATCC CCL 51); TRIME(Matherb, Annals N. Y
.Acad. Sci. 383:44—68(1982)); MRCH5#ile; FS4
Mk, BLUE b~ b—<% (Hep G2) Tdhd,
BEMIERBHO LEBERAZ ¥ —F s u—or P s ¥ —2 L->TH
HE#LC, et —F—%2FE L0, BHEREEZRELEY, EHIEIFZE
OEFIE 2 — T2 BEFEHEET2OEST 5 L5 BT LER 0BT
BETS, HOaEIMIC L - T, ZOMEIE U EERN 22 O
A 1T729, Sambrookb, Effo1l. 82fiTHHEINATWHA LS
W, —RRRCIE, EENRMRRE L WS BEEL ST, FEWE I oo
MR LT, AT D BERAW ALY T LAME, Foidzlr s beRL—
YavEfnd, Shawh, Gene 23:315(1983). BXU19
8946 H2 9 ARITOEBETAMES89,/0585 9FICHEHKINTWA X
LT, TZaRIF I Uh « VAT 7 VT AL AR S, —EOHEDH
MEPEERT ATZDICHANWS, &5, 199 141 A1 0 ARITOEEKETT
NHEI L0035 8BIEHFEINTVWD L3 CLT, BEELZANC,
EREGHRTH LN TE S,
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ZOX 7 MEEEE L VLIS OV TIE, Grahambvan
der Eb.Virology 52:456—457 (1978) ) g
I BEREFE L, WELEMWMIILE EROBERRO—RINEBEE, 1
983481 6ARTOXERKTE4, 399, 216BTBNT, Axe l
BEBRLTWDE, BE~OFERRL, —BMIZIZ. Van Solingen
5, J. Bact. 130:946(1977). BXUHsiaob, Proc
.Natl. Acad. Sci. USA 76:3829 (1979) OF&i
L7z TiThond, DNAZMBORICEAT BDIC, H~Dvfruly
Vaelvaly, zlbZ buRb—vay BULEOMEEAZFITOT 0 S
FA OIS, FE, FE RV Ty, RiFa=F e PnR)

HFA DL RPOFEEANDZ L TE S, HALEMMREHEGHRT S
DS ELERLEMIVWTIE, Keownd, Methods in En
zymology(1989), Keownb, Methods in Enzy
mology 185:527—537(1990), BXUMansourhb.
Nature 336:348—-352 (1988) 238,

EHEADO~F oV Fv—R ) AT F REEET DO AW R LM
., Sambrookb, ERIEBNT, —BHCHAIh TV EZAICLE
DT, WY THERET S,

BRADAT v A Fv—EELET DOV TR, F
SERBMTHERT I LN TED, BEEMELEET HITE, Ham” s F
10 7=#(Sigma)), B/NLEREM((MEM), ¥ <#), RPMI —
16400E 7)), BLOXAy aDBEEAS— 7 AEM#M((DMEM), 7
<) e EOTROE P EY CThH D, SbiZ, ZNoOBTRAENRTRT, &
BLCZZIZHAAENRA, HamtWallace, Meth. Enz. 58
:44(1979), Barnes¢Sato, Anal. Biochem. 10
2:255(1980), KEFHHFFE4L, 767, 704%;54, 657, 86
6%5;%4, 927, 762%;F/ik ¥4, 560, 6555 ; EHENTL
B%E90,/703430%5 ; HEMRFAMES 77001955 ; RKEFFFH4,
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791, 1925, BXOKERHTF (U. S. Patent Re.) %30,
9858 ; 7L, KEHTES, 122, 46 9BITTHEINTWAEHDL
FThig, BEEMRAOEERE LTANWAZERTESD, ZRHOEMITL
b, BELBIE AAEUVBLER/ EITOMOBMRAT (4 =),
N2 T7x) v EE EEEERTRE), HEO@ELET NI UL AT Y
A, TR T LA BLOY U8, BERHEPESRE), X774V N7
FIVVBIUTFIDURE) HADE BEEIES VoA VUBAD . BE
ER(BHRBENA o VOB THETIERLEMEERESID). BX
RINa—RERERED TR AX—REEHRMNTHZ L HTED, ZOMOEFM
Wb, HEFZHONTWARYRBETELI LN TES, RE, pHRED
BREME, BASE I DRI AETMEIC L > TURTHW S

NIERETHY, BEFICL > THEM LN TH D,

—REAIZ, THRLEM DRI RO EEREF RN T A LD ORE, S ha—
N, BEOHEEBOEMRC>W T, TRLZVA#(IRL Press), 19
914, M. But |l e rif, WHLEMMIRONA AT ) ad—  EEHHIE
Mammalian Cell Biotechnology:a Prac
tical Approach) ZENMhTHN3S,

AT TER I TWAREEMRIESMRZ T ¢l BEHHOPOME
bET,
4., ~FouwLFw—nEIY

~FowrFe—id, FELE —BREZ, GWRIAAFF L LT, HE
RO RIS 233, S 7 FAr LI, BEEELESRE & &iZi3, BEMRE
BRYHOEINT 2, ~TF A Fv—lBEEGRLD & &I, EYRRETE
HH Bl Triton—X 100) ZAVWTENLBEEETAZ EMNTES,

bt MCEELRWVIE Mo f AT o v L P —RNEA SR & &I,
t FERDE 37 BRRY AT F FEe{EE R, LiL, Mz Mo ¥
VT ERRY RPF R ~TFav L Fv—2RBEL T, ~TFuwlFe—id
DWTEEMICHEFARM LB LERD D, RPOIREE LT, HEfihE
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TR MR & ISR D BE LT, ki Tk L7 MR IR B Y R <,
FEOEEE M E b O>~T oL fv—if, NI Faxi7RE( v ravw b s
57 4—, FAVBRKE, BT, ¥ T7 74 =F4o—u= 77 =0k
ST, WEDEWE ST BRI ENTEIN, TA74=2TF4—suvw I
74— E LWVEREENR T D, ~T e AFv—NC, 3B aT & X
. BEFEER——FRF ABX (Bakerbond ABX) #fs (J.
T. Baker, ==2—x—V— 74V FR2AA—=F(Phillipsb
ur g)) B, BT IEDICARATHD, ZOMIZ, AFREDT HIZED
S, =H /) —IEE, $HHPLC, YUAHLLBZuv b TIF 70—, ~°
V7 ru—Rikdruw b 57 40—, BAZFUERITERA A BRI
(RUVTRARSGEUBIT LN kb ruv b IS5 T7 40—, Iav 74—
v

»7. SDS—PAGE. BLUBEILE: Lo # A7 BREREND . BT
BRIVRTF R Lo TUTFIAFETHD, BtV Vo FeLCoTed A
ADOEAEMIX, ¥ AT THWONRE ST ULV F c RASOBEBIOT
AVEA T L -TRRD, TuFA VARRNT, BEhyl, v2., £FiXy
4OHBEILESN T, REMNERTEREHTIZENTEB(Lindmark
5. J. Immunol. Meth. 62:1—-13(1983)), vURADT
AVELFDFRCLEe by 3(Gussb, EMBO J. 5:1567—1
575(1986)0k, uF A rGHHERINTVWD, BFtEY) T RH5H
BFAHEHIT. bobWRICIET I —2ATHHD, ZOMOEEL AL
LHTED, RAEENEEAETTIALE—X (controlledpore

glass) EREIRY (RFLUVEDL) RUProk S REEACEEL
v bV w2, THa—AEZHNS L0 LiEBEL 20, BV AR
TTED, 74 AERGT 7 4 =7 4 — BT AICRBEMERTEHS X
BHEMIE. Fe RAL L OEBICE > TEENICIRESENS, T7hbb, £0
GFEETAVEALTICESTHRED, — I, BERY T FERBIREN
U, B RO TORWEEBEENL TH, BFNAKENEZ S, Ak
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tER T OBEELRERO—2F, & by 15T T, RIUF c HORAKCEST,
ToTFA AT AEGRABEIBET TS 2L Th3, BE LicmEfER
Fix, BBEpH (3. O0FNLLE) T, ik, EhichA ey riifl%E
EehiE p HOBEROT CHRMICEHTHZETED, ZOT 74 =F 4 —
raw v 57 4 —LRIZE- T, > 9 5%k e~TF 0¥ (v —FRiy% Fl
THLENTES,

5. EFORE % b o~T 1w AT v —DOETRMHEOME

AT T AFT—IZONTE, BERELTOEZDIGAREZ NS, Az
i, MiaEEEE0HmL s B BEEREERT) Rk, VIFroTVa
sSr b LT, MREAESZ A E THET A0, BRI (B, EE)
T, BENEH LS T o FT v 72 BT 27010, BIRERRT SR
HIZ, AEESREMRERm L7 ¥ —~ LRI, ik, BEEM

BIZA b7 FEVUERETAEDIIAT R ALF v HANDZ ERTE S,
flziX, 7521 | TEMEBESBRIETEEETHIETANERELEN LT
BLEltEoT, HiE—V g b/ bRV UIREST, BEEOIREEEEIEN
LA LENCEE(Burrows, F. J.  Thorpe, P. E. (19
93)Proc. Natl. Acad. Sci. USA 90:8996—90
00), i—AEA A/ bFV U 2IEEMEEOLDIRTERNOA A FFRv
VERAEDLEDBILICE ST, FRIEEVWHENEOZ(Bur rows,

F. J. $Thorpe, P. E. (1993) k). ff. ZEHEMLGE
FRHOT, EBETF2EERERBECA»DEL ZLICERI L. DAY EWAE
EHREEL A RANAMESZSEEBI L7Z(Huang, Xb, (1997
) Science 275:547—550), &b, ZEHEEISTRT ¢
ERWT, MEEEETHRIZ, 1 ba<, EHILY Mkl LoBHEY
AREMREREEAZ LB L. (Zhu, Z. . (19986) Bio/
Technology 14:192—-196 ; BXUPHolliger, P.
Hh, (1996) Protein. Engin. 9:299—305),

2 LWBRES b O~TrYVFY—%, LRIC. EERFMICHFRTE A
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&, BEA., FLEEEA (VI b rof#ER®2(Remington’ sP
harmaceutical Science), 16/, Osol, A. f&(
1980)) LEBALT, BHEER LB ELIIAEROBIRCRET 22D
2, ~F e AT —OBRRAAFHERET 5, FREINDHE, BER,
IR ERIL. AVbn2REELBECHRREICL o THHEET. ) BB,
I RVEE. BRI UOZFOMOEHEE: EESTEEN ; 7 R VY B E O
bH  ESFE W1 0BRERR RUTFF; METATIV, ¥TF0,
FRRE I T Y ARl R E R = r Y R FOoFKRER
Ve— s VY, FNEI Y, FTRARTEY PAXF=V, ¥RV VIRE
OF I B BEE, CEE, BLG, Sra—R, v R, FRETEA
FU R EDRKIEY ;s EDTAREDF L— MUA; v = b—s, ki
NE b= AR EDEF Lo F RO AREOEEBHRT M4 BX
S FRE F4—2(Tween), 7ve=72 (Pluronics) &

RRYV=FLrZYa—n (PEG) R EOREEEAEZEALTHS,
~FrwFe—it, FlE, a7 EAN— MEER, $RERER) v—1k
BFziE, e FeFy2Fiern—2R, ki, Th¥fh, E5Fr—<A1 7
o FEARBLUORY — [AFAA TV L—F] w4 7uah7EL) LT

RABENTE~A 7 0BT EVOFIIRYRAALEY, avf FEEZEI AT L F
2, VRY—A, FATIVIIRRATZ747, Srumsildgr, F/hF

BIUTF A TRA) KBRVIAALED, £, v une AT a OPIIR
NRAATEYTDHZENTED, DX REFFICHOVTIE, VI hrofER

2(Remington’ s Pharmaceutical Science)

. ERECHTFER TV S,

AV ERTCOBREIZHWE~Tuv /LT v—i%, BEIhTWRITRIERGA
WV, ZHIE, SRR X UERROBEIC, WE T v F TR
HRATRZ B, ~Tav LI w—ik, B, FELERESKERORETR
715,

BRA~T rw LT —fEE, —B, BRENCERTSZ20TE5
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BEELoER. FE, BIREHHO Y 7| FiE TENHOEREC
FOoTEBTAZEDTELRE LTS TAOHFIZEIND,

AT AT —OFRGREE, FlaE, R EES. BN, RN, IBA
. BIRA. ERILREAR EORBC AR RILEREO L O RO T,
FREPFRIERTIIRBEEI AT AL D, ~TureAFv—id, AFEL
BAR—7 2@ Lo T, EeEmickET 5,

BRI OEY 26k, ¥ T B ESTEEBUKMER Y - — 0 LE BT
FEET, PIZE, ZANAERE~A 70l TENDLE S RBOBLL LD
TWAEELEESty, B EEOFIE, Langerd, J. Biomed. M
ater. Res. 15:167—277(1981), BXUWLanger., C
hem. Tech. 12:98—105 (1982) KEHKENRTHBRI =R
Fu, e FeZr@lzE, RV (2—b FafioFl—R24705—h8), %
RV (E=ATra—A), KU T 79 FCKEMFES, 773, 919%
. BRMEFFFE S8, 4818), L AFIvBgelr~=FL—L—7F

NEIEBEOaRrR)<v— (Sidmanb, Biopolymers 22:5
47—556(1983)), #EpEECFL L — Vo LEiE(Langer b, k
. BEEELZDFRy b (Lupron Depot) @X5 Ao
OHBE— 7Y a— LR v — (B — 7V a—AEEaRY) v — LEEEn A 7
2 FhoRHZERBIIeA747), BEUOFRY—-D— (=) —3—k Fnm
ESEE (RMAERFE 133, 988%8) RE¥Rd3,

TFL o VEREE, BRUHBE 7Y a— @i loarRl<—iX 10
0 ARl THTERIHTAILENHMETH IR, HAMOL Fu Tk
BN EERET AHBNELS RD, WTRNMI AT LRI BEIL. B
MAERICEB LT, 37 CTRXICBINIFR. BT rEEL T, £9%
EEME RS Z &0 b RERICOBILREL ) 5, BRI DA =X A1
Lot Fo e RENESEIEDOEEEFREEIHT ZENTES
o FIZIE, BEFEITAI=XEN, FI—VANT 4 R E—F 2P0
STFHS —SHEWEKTHAZ EBRBEEINTHIIE, A7 FUALKRELE
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L., BRMERAOEEERL., ANSHELRAE L, EYREMAZER L,
Fio, FENLRY) v —EEMENMERIET I LICE > T, BREERLZLEHN
TED,

Fio, RE~T v F v —lEIIE. VY Ao TWAENTA~
FreAFev—ThLIn, ~TeviFe—air ) Ry —AE, TIEHKIEE
MOFE  ESSTFES3, 218, 1215 ;Epsteind, Proc. N
atl. Acad. Sci. USA 82:3688—-3692(1985);H
wangh, Proc. Natl. Acad. Sci. USA77:4030—
4034(1980) ;BRMEFES 2, 3225 ;FRINGEHFE36, 6765 ;
MRMNAFRFE 88, 0465 [ BINKFFE 143, 9495 FNARFE 14 2,
641%; HAEHSTFHESES83-118008% ; XEHFFHE4, 485, 0
A55RBLVE4, 544, 5455 ROoRKEINEFE 102, 3245
FoTHBENS, @FH. VEY—AF, NEHR (200-8004v 7R b
—2A) B—FAFETC, JRERSPH30mo 1. %alAFu—1 ki HHE<
L NTee AT —{RRERERLOIT AL, BiENHEELR

i 5,

BRICHWD AT nv L Fv—OPROZAEZ, #2203, IBRAN, BERE
B, BLUBEOERICL > TEDD, Lo T, EFERIGEDREEDLD
Wik, BEEVSHEEZAR LY, BERBEELTHZEANEL A5, Mt
B 2ER0RSER, ERROERICE-T, Mlug kgt 10meg 'k
gMENLY BBNWEILE S S, BB, BEREIL, FTHOSEEMD DL E
T, AT YT —ORBELEET D LIRS 5, ZORBROETRIE. &
BZE->THEBCBESID,

ABRMECTRENTWA~T o L Fv—id, BRGEAEETHWAZ L
HTED, TNETRI DI, Ao T, BREEHELRVE K. ~
FTRINFI—O—FDT7T —hk, BELOBRENRE TS TDOLS
KL, ~TFueAFv—04 5—FO7 —h%, FTEOSM THVESEEE
ETHEERRICHETOLICHRITHZLBTED, 20X > RWA~T
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ueAFv—0flE LT, [ gG, BIUOT7 =2 ) F izt 2R oz~
FaewLFe— BLO F—RAFT7 4 v an—FF X —EHRP)., &b
Tz, FlZE, FSVECHTHREEREBEEE b O~T oA Fv—RENDHD
AT e LFy—iL, SEHMNAEAEEBEIIAVD L IREHT LI LB TE
3, FlziF. —ERRNE 2 oO~TFuwAFv—%, BT X LI EED
200 A DT b—TWHETDILICELEL, —FO~TFTuewFv—IL,
FEHOREGICEOBEAEEBESE, b —F. BRERCHEET S,
Fh, ~TuwAFv—iE, Hohl, EEXERFROA U E BV
VERTOREBBICHAWAZ LHTED, ZOBW~OEREERICTLED
[, ~T e Fv—0D—FDT — s REEMERRICES TS L O CRE L.
b5 —FHOT—AEBHAY—I— (B2, BEEERCESTAFL— M
) KHETHLIRHTHAZ L TED, flX. BEEERFCEA, BX
VZMitEANTTF Aok L CRBRME R b onTav v~ —ik, BIBEEY & H
WY R EBILT 272DV AZ ENTES, ZoMizh, ~FuwiLFw
—%, R CRHARBWICERTE L IYER L >THLMTHS S,

DMICIEAT A0, ~Tav A Fv—0L07a Lb—HFO7 — L83,
BIEICIE, BN E RSN, BHTERRESICL > TERShL TV, &
HATREZ B3 1. B TEE 2 Y 7 T AV R EEN E 2 IIMENICE L b0 ET 5
TENRTED, I, BmEARERESE, °H, "MC. %PP. %%S. /PP
I 7 POMSEMRMTE ;, 7Vvdntfr A Y FFeT7Fr—b n—F3r &%
TRAAY T 2 ) i EORIACEME I ERBNRCED ; £/, TABY K
RFypE—8, B—HF7 & —F, FERFE—RAFTT 4 v o —FFF
—+¥ (HRP) REDEETHS I,

~Frw TR TR 2 RS S5 0in. YEMSEFIC
BOTEMOFEEZHNAZ N TELN, ZOLI40FERCE,. Hunter
H, Nature 144:945(1962):;Davidb, Biochem
istry 13:1014(1974):;Painbb, J. Immunol. M
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eth. 40:219(1981),;8BLU, Nygen, J. Histoche
m. and Cytochem. 30:407 (1982) I TWBH
L E¥nbhs5,

EEAD~FT oL Fv—id, MERET vEA ik BEEBIOCHEEET - F1
vFT oAk, BERUOREBILERER S, BAOT7 v A BCAVWS Z LB TE
He Zola, F/J7u—FAdE  Fffv=o7/1MonoclonalA
ntibodies:A Manual of Technigques), pp
. 147—-158 (CRCYVA#: (CRC Press, Inc., 1987
)

BERET veAEL BOoNEEOAT O AFv—~OEEH T,
ER ISR SR, BITHSROBRBRAY IV EHETEL Z LILETSN
TWb, RERY 7 AhOILESDOEEL, ~7T nv v —IZiE L EE
EEYOBICREAIT D, Fo LEEEEHOREREZIRET 72D, ~
TRk, RN, EEORIMRICRELE LT, ~FrerFv—i
EE LTV AIEEL G LT bEHm, FER-EOE EOERLEY L T s
MEPOIMERSHBETE D LT 5,

LO~TFaeAFv—id, ThERDE, BT RETF - INDOER - TR

WA ERETEY b REET A LOTE A 2BEOSFREATA LS
LY RS F T o ABICE T, HCEHATHS, Vo P F T oAk
ZRWT, BEBEAY I ofiftbEwit, BiEHE ECEESz~Tee
Fv—D—FDT =LA LTNWT, FOE, ~FaerF<w—Dh H—FD
T = LRI SIS LT, 3 00W a0 R REEOEERERRT 2
o BlZIE, kEKTHE4, 376, 1105%88, ~FTuvAFv—HEDE
ZoOT—rE, BHARERSIC L o TERT D (EENY U Ly FT oA
Y A EE. BREFERSIC L > TERShWERAE 2 7Y UHEERNT
BESTHZ LB TEZ(@ENY L R v FT7 oAE), FE Vo FAoTF
T oA ED—2DFA 71X, ELISAETHINR, ZOREITIE., BHTE
W TH D,
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T, ARAEERT S OOREOEERROEEFITH D, FEHEHIL.
FIRBBDTEFTCRENTVADTH- T, VWhRAIBWTY, AEFOHEL
HIRRT B 70D b D TR,

FRMEFCRBNTEAENTH DT, fFF. BLOWFTFHEEE. EiEob
OLTROLDO BT ATRBRB LTI ZITHARAEND,

FE

Fc-EfBsAb (IO #HETIHELERET D, ZOFEICENT, &
2IXFRBA~T T L v—LTINRFRES A v —LENLV LS ITHEEHOC
U3 EBEE Uk, i, WEARET Ridgway b, EFE(1996)) RUIZ ZIZEH L
FBYDT 7 —UF 4 A7 BRI Lo TR LN SRRIERER L R L C
Cu3 RAAVPICHE-HY AL T  FIEEERITDZ LI Lo TEREN T,
W07 OPUERE SR R O BRE O AL, BERRE OMEE T 5 ("1A-1C
Yo MUBHEFBURIE, ERICKERE s c FvI4 75 UV —%ERT
B LR o TREBICHBEE NIz (Vaughan, T. J. &, (1996) EF2),

FERERF 1 ZHRA~DFEA (protuberance-into—cavity) ~7 2 < )V F v —0EfF
KT DERK

Chamow 5, J. Inminol. 153:4268 (1994) = & v FicE# izt MEH-CD 3./
CD4-1gGXATMDCL3 REid, HIXTE Ie~T o Fv—Dri—r
F=VERFETDHLIICHEE L, ER~ORERCEAETC, 3ERKIT,
b M- & R F% A T (Ab/1a) H1-CD3/CD4-1gGDIE % E < £ DRES &
e Uiz,

m< LTEREE, b MuHi-CD 3HEEHDC 3 FAL L ICRUS A7y
FAY IRX7 VEAF PRV A R AR % (Kunkel 5, Methods Enzymol
.154:367(1987) &P. Carter, in Mutagenesis:a Practical Approach, M. J. McPhers
on, Ed., IRL Press, Oxford, UK, pp. 1-25 (19912 k> CCD4-1 g G CHEEX
., BoVF 3% X7 LFF R & - TEEE LT (Sanger 5, Proc. Natl.
Acad. Sci.USA 74:5463(1977)), KkDE I 2HR
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£ 3

BHHELUWERK
$i-CD3dDCs 3. CD4—IgG0)pu3
T366Y Y407T
TI66W ‘ Y4074
F405A T304W
Y407T TI66Y
T366Y:F405A TIV4W:Y407T
T366W:F405W T3I948:Y407A
FA05W:Y407A T3I66 W:T394S
I FE LWERIR
lruosvv T394S

BET3661F, S—bF—Cu3 FASVEOEEY 40 7 OKBEHEHIER
WNichd, EBiZ, BET 36 6 ~OFERSTHEEMIT, BEY 40 7T
BLOTHYHOBELRLTHD, —2DERF~OERSTIX, —2DCyL3
FALLHDTI366YEZDN—FrF—FALLHOY4L07TOHEDER
ERoLINLOBRERPETZZ Lo TARSh, L LTZEORETH
HORE MR IND, BRI, Kabat#iff 53 A7 A (Kabat &, (1991) EFD) %

AT, BAMBREORBICEOMEIREN, SOEORIC—XTa— ROE
BREEL L TRERTWD, BEERIE, anrikioTHil bt E—FRER
DEIVAMETAZLICE > TEEENS,

$i-CD 3EH (L) & EE (H) ZR{K (Shalaby 5, J. Bxp. Med. 175:217(1992)
»Rodriges®, Int.].Cancer( FFE)7:45(1992))% a— FLCTWB 77—V I F
. DARTICER#E S /2@ Y (Chamow, J. Immunol. 153:4268(1994)), 77—
I FEa-RFLTWACD4-1 g GEEM#K (Bynd, Nature 344667(1990)) & —#H
2, B FRIEHEBME, 2 9 3 SHIZIHIEA (co-transfected) L7z, BAESKE
77—V FDNAOZEREELE—FH, ERA2DNAOHSEIAD /Ta¥
ATDEEEEFRETAHEICEL, Ta: B :BH7y FDNAS
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pg h—=FL)DEE(BEETRLUTO®EY :8:1:3;7:1:3;6:1:3;5:1:3; 4:1
:3;3:1:3;1:0:0;0:1:3,

FOEEWIL, SDS-PAGE#DL—F—F LT A M) —AFy= 7
WWEASHORNCAZE a2 v b ZAEBYE (ProSep A, BioProcessing Ltd, UK) &
AWTT 7427 s —R#LE, BHDNAZEZ 5BFBHEE, BHAFIEL
Shinwk sV, AEHOREX. P VDFEMatsudaira, J. Biol. Ch
em. 262:10035(1987)) TOERT R v T 4 V' TRIZT I/ RIGEFIREICL T
FERA L7,

BEO 77—V FEBAERC, 3 2MARAATNE ] aBLVEHO T 77—
VIFEDORBA (2 TFURT I ay) i, FHILEEYD, Ab T ak
AZ, 1gGLtlakhedf~—HEERORSHEAET S (Chamowd, J. Immun
ol. 1534268(1994)), HEESE 5 A BEF 131 a® =— FLTWABRADN
ADTZ 7 arBENZE, BNSILEHETARES A —DT7 577 a
BEL D, Ta: H:LD6 :1: 30OBRADNAKTIE, 1 adlEFAf~—
(22.5%) & 1 g G(23. 0%) DIELRL 7 T 72 a v L HIZE4. 5% DAL /T aF AT
EECE, ZhbDHEDL, FHOFELBROBIL, FHFHEICL > TEAX
NHREYD DR WEEHD TV F ARGEFOTFHENTZLE 1 50% Ab, 1
a% AT, %] amEFAv—KO2B%I gGE L —FKT 2,

BARC,3E2EALCWAHIEHLT, Ab/ 1 aFAFL. #i-CD 3 HH

LCD4-1gG I ad, FRENY407TERET366 YRELEELEH
THEBAE»LR%E TONRECERSNE, b LINLOHEAEEANEHD
FEREEOT a POERMCL VRIT N GE, s/ aEAERTFXAT0OM
BORENG LN, MHFOr—ACBNWTE/ v—it, BEZELRERDOR
WEOETERISh, WTFhh 1 >OMRICHIBET ALK, T366Y
EEAY 40 7 TERLY bHREF £ v—TRICH L TLY HHEATH S LHE
T35, Ab/ land 7TV v FOTI5 g3, BELZHA(AD T366W
, la YA07TA)DOEEDOY A XEWNTHILIcL o THERIKER SRS Z
LA, B2ORELERSLT(Ab F405A, 1aT394W)id, &F
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FA4~v—{tkTsH1la T394WEEREREFEOTFTH LARVEREHR S D0ORA
DNAD/NEWZF 733 Z2AVTADL /1 adl%ETEAELE, 200
S U T 22 ~ DB BAR 2T (Ab T366Y : F405A, Ta T394W : Y407T) DA
.Ab T366Y, Ta Y40 7TXTULZIFAL/TanA 7V v FDE
ErWELholz,

T366YLY407TERKTICEIVELNEZAD TaFATDTITS
Yaltik, RBELEEMCHEY ., BADNA s OHICEEMICHERB THh -
o SBHITTBRLTWAFEIX, mono S HR 5/57 % A (Pharmacia, Piscataway, NJ) b
TA Ry v~ b 75 7 0 —(200M b U RIEEE, pHS.0H10-300mM Na C 1)
WEo2TAD /1 aFATNLESBIRESNE, ZhiX, Ab & 1 a OFHEXH
REBR LN —FRREHERICBIT S L0 bESSBIEENE S, KERMIE
FEHOTRKEDAD /1 a2 TOMENEDICREFTHB LFHET S,

FE LB ~DOEREREIL. 5o EERORSD OS2 FTHEtkD
HAD10DFEELFE (Suresh®, Methods Enzymol. 121:210(1990)) 236 4 X X%
RUTICETRUEAZLIZE 2T, Fce—5EB s Ab OEEN B 2N+
BLERPHENRS (KIA-1B), T3662Y 40 7THAREIEFESENAST g
G, DCy3 AL VRETHOBENBEIREINDIZENDH, T366Y L
Y407 TEEKESTIZ, O I gGTFA Y FA4 7 (1g6y, 1g6,XidIgh, D
L3R D~TFue AT — B EETIDIERLEINDTHA I,

EiF 2 1 ~T N FI—DREMERTPORRREEDANT £ FEGD
AR

A.  C,3#M-YANT 4 FHEADRE

3O0EMEE, N—FF—Cy3 FAALVHOIV ALY 4 FEEEED DD
BREORTERRETARDIMERLE . 1) CafBlx, HE LAY AL
74 FEETICAE SRS ZRIEE LTS (5. 05> 56.8A) (Srinivasan, N.
%% Int. J.Peptides Protein Res. 36:147-155(1990)), 7.6A £ CoOBEIX. =
FERE LT T2 LB LURWSHEROFBEEE TORTFOMBOREELELERE
T3 L2 L7 (Deisenfofer, Biochemistry 20:2361-2370(1981)), ii) C«
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FFIE, 22DCy3 FAS V EOERABRERIHLRETHDL, 1i1) FORK
EEZTANLT ¢ FERES A5 L3 ICMEMT 65 (Srinivasan, N. &, EFE),
B. VAAT 4 FEEGOET ML, VAT ¢ FEEGH. InsightIl releas
e 95.0(Biosym/MSI) & f V> ThumAb4D5-FviZ DU TEEE S 1728 Y (Rodngues b,
Cancer Res.55:63-70(1995)), & F I g G, F c (Deisenhofer, L32) FIZET /L

APy N

C. Cu3ZEEEOHER, ZRZ, UTOGKAY X7 LAF FEFANT
. BEEE AL D 224K BT (Kunkel 5, Methods Enzymol. 154. 367-382(1987)) 12 &
STE MELZEH-CD 3 E#HXIICD 4-1 gGDC, 3 FAA L PCEALE

Y349C, 5' CTCTTCCCGAGATGGGGGCAGGGTGCACACCTGTGG 3’ (SEQ. IDNQ: 1)
8354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2)

E356C, 53" GGTCATCTCACACCGGGATGG 37 (SEQ.ID NO: 3)

E357C, 5’ CTTGGTCATACATTCACGGGATGG 3° (SEQ. ID NG: 4)

L351C, 5' CTCTTCCCGAGATGGGGGACAGGTGTACAC 3’ (SEQ. ID NO: 5)

D399C, 5' GCCGTCGGAACACAGCACGGG 3' (SEQ. [D NO: 6)

K392C, 5 CTGGGAGTCTAGAACGGGAGGCGTGGTACAGTAGTTIGTT 3' (SEQ. ID NO: 7)
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3’ (SEQ. ID NO: B)

¥397C, 5" GTCGGAGTCTAGACAGGGAGG 3’ (SEQ. ID NO: 9)

D3998, 5' GCCGTCGGAGCTCAGCACGGG 3 (SEQ. ID NO: 19)

K3935, ' GGGAGGCGTGGTGCTGTAGTTGTT 3° (SEQ. ID NO: 11)

C2315:C2345 5'GTTCAGGTGCTGGGCTCGOGTGGGCTTGTGTGAGTITTG 3 (SEQ. ID NO: 12)

FRIT, 7T/ EEELES Kabath, R DE uBE SN ERF—4)
WNT, BT I /B TR L, ZEERE, 2o illoTHIIRE—OER
WhoTEEND, BEMKE, v —4F—Fversion2. 0(United States Biochem
icals, Cleveland, OH) 2 W3 UF A%+ X 7 LA F FEFHIHRE (Sanger b, FFE(
197TIC K> THEFE L 77,

D. @S#HETALT ¢ RiE~T e/ ~v—FREEKTS, Cy3 FAL L
CHED AN T 4 FEGEEATNE 6T DT ("VANT 4 F-Cy 3" ER
& ; v1i-v6, F4)iX. Ab/ 1 at 7V v R, Hi—CD3/CD4-1gG (Chamow D, I
F2(199)) DR A E L ZOREACEWTHOS T LB Lz, CD4-1gGR
UHI-CD 3EHEREE—FLTWAT TR Fik, Mi-CD 3BHFHEa—F
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LTWABROZS A FE—#EIZ, 293 ST AL, ~Tudg
< —DINEIT, HAFHDO L a : HE : LEDNAKTBATAZ LIZLVEHR
kL, Ab /ST an~Fudf<v— 1gGRUII amEFA~>—HLEWIT. 7
RUBE 07 A AT 74 =7 4 — KL, SDS-PAGE ¢ L—H—F
A R)—AF¥ =27 Ridgway b, EFL(1996))IZ K- TEE LT,
TNENDYANT 4 F-C 3T, HOSTFIEE L, 3 o0FELRME
BETD, LHLAERL, PANVT 4 F-C 3ERENSOAD /L a~Try
A=—i%, Cy3 FALBROFE/T AN T ¢ FOBRIC—T LT, BXKED
BENTUT bl VANLT 4 FEATBROER ST, b PR S&HM
VANT 4 R ko Tt S, EFFHEE LA Tant 7V Fid, S
DS-PAGEW LD TVRAAT  FC 3EREPBESNEN, BV PVRTFA
VB CERLEHEMNC, 3 FAL VERLSTIXSDS-PAGEIR XL
STBBPShARMPod, VALY 4 RC 3 ERKEZRITE L, Y349C/5354 C, Y349
C/E356’ C, Y349C/E35T’ C, L351C/E354° C, T394C/E397° C, & UD399C/K392C L &3 L
7o ME—DERIK(DI9IC/K392' O ik, FEREDSDS-PAGESITICL2H
EBELTHAMPBRLZSADL,/ 1 angd 7Yy FONBERFEMIHM L (Z
WENT 6%%52%), BEIX, 7IVEBRELER Kabath, FFR(191)DE
WEBMEAF—L), FRICKSERT I JBICE>THRLE, Cyu3DH1E
VE20a—HhOERIL, FNETNARICAT via&ftT, Cy3DH

20a—HDOREX, T4 LFEOICL>TERRIND, ZOWHEIL. #
R ERK3925/D399" SHEFAT L Ikt U CHEEIL7ZAD /1 all@&EAD /1 afE
SKEIBENOM G2 522 bhb, BEK392LD3990BMHMEVS &
DNELAS, VALY ¢ FEABRERELNICKBT S, REFA v—i3, HER
Fc RASUVEFOLOLEHICBEH L, Zhii~Tndfv—0DC,3 RAL
VHRICEHEIY AL T 4 FEATERSERE L TiIThh il 2L T3S, &7C
DYANLT 4 FCy3ERMEIT, 2 9 3 SHETICHNTHSFLIZERL LY
NWTHBLLE,

E. ZR~OREEHELEAGDENZIANLT £ FIZ9 5% ETATF RS
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A =—QEFEMT S, RBEOVANLT 4 BT, 7T6%ETATFasf<
== T =VEEML, ER~OBREFERS T%ET~ATEE A w—D
R F =M LT (354 ; Rideway B, (1996) LR BB, Zhb2om
Fikik, BRAZFBIZESNT, ~Tad M v—EROmEEEMNT 5, T
CREFAT eI IBIANERERIIEETHIEEZBERLT, £D2o
OFEEMAEDLEE, L35 1CXIET394C%288, 220FEFT4{LLE
DRANT 4 RiE, VAT 4 FiEE~T v & A <=—(L351C/5354° C & T394C/V397’
OLRULLSTALT 4 FEEERES A v —ZEEBICER TE, FIFAMEMEN
o BDADDVANT 4 BT, 77 —VBRLE~ATaFAv— (Bh{EV
9-v1IB)HIZEREL, ~TaFfv—OWHEEGH L (FKL), ~Fuflv
—DIZE QI 5%DNENE LN, DI, E~TuFff~v—id, BERALOY
8 ERMEIILHT 2 BRIKBBEI L 7 M &R LT,
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4
Cu3ERUNLD~TOF L —DILE

TRE
AT {1~
#R{K 37 12w A #7° 1=y} B DI FE(%)
FAR - - 51%1
vl Y349C §354C S4+4
v2 . Y3SC E356C 55+6
v3 Y349C E357C 57+4
véd L351C E354C 56+3
v5 T394C E397C 5742
v6 D399C K392C 7343
v7 D3I99S L3928 5541
v8 TI66W T366S:L368A: Y407V 267123
v9 T366W:D399C T366S:L368A K392C:Y407V 86.5+0.5
vll S354C-T366W Y349C:T366S:L368A Y407V 9532
vi2 E356C:T366W Y349C TI66S:L368A:Y40TV 9442
vi3 E357C:T366W Y349C:T3665:L368A Y407V 9322
vi4 T366W:K392C T3665:D399C:L368A Y407V 9241
v1s Y349C.T366W S354C:T3665:L368A: Y407V 9021
v16 Y349C:T366W E356C:T3665:L368A: YA0TV 95.5+0.5
vi? Y349C:T366W E357C:T3665:L368A Y407V 91.0+1.0

EHEH 3 ~TF O AT DR LRI E-R N AR BT 5
MOBERDI-DDOEE-FET 7 —VF 4 A7 L—FR

DTFoFkiE, whFv—fbFAA &R TCAETHEERT AR I XTFFF
FORBEOEROBRICBWTHEATH S, TOFER, HANRER~OREE
EROBRCZNRZEATS L LTRECHHENS, LELABS, ZOEEH
SRR 27200 b O TR, ZOFERFERBRFEIS ALT + NiEE, vuda
TPy AT HUKMEMEIER., BUKMEREER R EOBRICELRE
ROBRIRAKCERTAZ EBTE 3,

A, Tr=UF g AT, VU7 A AT L—FIE RERCY
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3nTFadfv—OBFAICHB I, M2 PICBESTINTWS, FORER
i3, M1 3BEETIIF R Z RS LIcCy3DE 20 a— L ERIF XN 53
TF 75w TICE L (g DRFF P75 w7, Hlziflasky, L. A. &Dowben
ko, DJ. (1984)DNA 323-29 ; e UBerman, P.W. &, (1985) Science 227:1490-
1492) PR 28 B4R, T366W(Ridgway &, EEE(1996)) % FWVW5, BRERKD T A 7
FU—E, FE1DOCL3 FAS v LOBRICELEWEEOEESICL-TC,
SOZOE2Oa—HICAB L, RNT, BERC 3~TRFA~v—%1
RLTCWB 77 —Uk Fi-7F v Z7AbDERAVTCHELE,

Cu377—VF 4 AT =547 F V=011 x 10°OMsrru—2iF, PC
R7Z7AVIMCLBDARC,BEBTOET AL MOBRICEL > THRELE,
FOT T T A Mk, B ENTE V- CALE 366, 368 & 407 BIEALT S
IO SRS T A< —%EHWTP CRIELICE VBB,

2MhH 5TV ROBROE, BRI/ u—2075 7 aii, —&$HDN
ADTHu—AFNVEKIKENC LD, TRENI 0%, 6 0%, 50%KV1
0%TEol, BRI/ —VEGLT77—VI N 57V FOBROBKILY
N—RERI L7, ZFoREEi{EX L 1-BLUE™HE(Stratagene) # HH
BiEgICE LN,

Kro—rDEH>1 0%a " —2%, BH (panning) DT 7 FEZ 0 ICHERE L
oo MLLT, BFAT 7V —ICBNWTE I e —rvOSHE0ar—0R, b id
ORDOHIBRERESBROBICAELZELTE, BROEDICFATETHS S

750 ROBROE, BohC 3 EBREKIT, EBEALLEBETa U ®
Y RTXBRESNITS W, RBRICETOI n—pk, BRI TE Y X
hrAd=rEFL, ZOMEBTE-k Fud i L IlEEIBOEEEE R LT
o BKMRED O ORWESEMIE, NV VT T BB E S D RE368
LWTTCBHI AN, 6DERDT I /BOMAAELEIE, 1 1ERIRENE,
SEERME, T366S:L368A:YA0TVEFTe, D &b 2 ERINEN, ZhbD
7y —VBERIIThY, BICERSNEA~T 2 A w—, T366W/Y407 A(Rid
gway, J.B.B. 5, (1996), 7B) LRE—DOEFIEZE LRV, FO7 7 —VBRY

-219-



i3, FAS CREREOSAMEEE BV TI0-80AM DIz L VA E RS X 5
WHABC, 3HREF A v—L Y b BEETHEDRAENSD,

HB 77 A FpAK1 9 (Carterh, 1992) Flza— FEhiC 3 ERHEER
. RIBE 3 3SBEBPICEAL, #HSE, BEEPTCRVAIREECHME L
FIBEEHOHWMERET-, DEAE-t77u0—AFF., AB x XUResource S7
v b 757 02 ko TR L 7 T3665: L368A: YAOTVE E{KIZ, SDS-PAG
ED®RIZHE—DOERELRNAY FEE 2T, D Cp3BRET, RROHME THIY
L7z, BTEEXRA T V—HESTEIZL > TRIE L/ BFARC,; 3. T366S:L
3684 : YA0TV, T366WH UY40ATEEDSFHEIL, FHLEHEY Thote,

B. 7ryr—VERLIE~TudAfv—FEM, Ch3~Tniiv—0KE
ME, FT7=2V BRI L > THY TS 7y —VURRETS LI L » CTRAIC
FHEL, ROTHERL, BRESA L/ YAy MREEELISN I L > THES
~NTFREAT—RRBE L, Cy3-7ry VKA T oV UEBSRT v
i, BIRYEBELICAZ ) =T 5 h0FEE T 5,

Zr—Vi, 777 FOBROBOMEN I a—ohbRARL, £, 2
B—A_7F— pRA1LHFAM UL, BAHIZIE, XLI-BLEE™H D7 7 —
P F&, 10%pfu/ml MI3KOTDTFEFR TE0 u g/ml A=V > 2 10w g/mlF b
FHA 7Y o E2EATH2m L BEHICERT H720IcERA L, 3STCT—HR1
VHRa—g 2 LT, TOMIRIEGE L (60008, 104y, 40)ICLoTAL
v MEL7z, 77—, 5m1®20%w/v)PEG, 2.5M Na C lick-Tik
B Um b 4B (120008, 1045, 4°C) %I EENSEIREN, 1m1OPBSH
CHEBEBESYZ, PBSHO-MOZ 7T =V G180 12320 1 77— VRREM
iz e, 5. 09MIEIE~25CTA v FaX—ar Lz, 7 r7r—VHr7
AOT Y a—r20p )ik, KTHECFRLE, Cy3D~TurF A v—0DFE
X, 5B6-ETL—FeHVWRUEEL LTCo-To=L U7 IvEHNE
F—RATF 4 vV 2O F A —BIBEELEH- M1 3R 7 ue—F LA Db
KEsT77—V2BRHTAEL I SARL-THELE, £ORIG

i, 2.5M H,S 0,50 1ORINZ Lo TIIE L, 492mTHREEEBE Lz,
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OENET —F 13, FOBEMOBIC 77 =2 BB LT7ey FL, B
“>Kaleidagraph3. 0. 5(Synergy Soflware) & A\ - IFEER/ N ZRIEZ L - T
DDNG A—F—FF VCHEA Lz,

BEbLEBCENENE~T e H A w—, TI66W/T366"S : L368" A: Y407 Vid. ft
DT V- LTe~Tud A v— L ZERIZEBWTEET 2, 207 r—Y-
BRLe~F A v—i3, RELAEA~AT LA ~—, T366WYHT ALV BAE
WWEVRETHIHE, Lo LBARC, 3 LY REEHKIZED, £ETOC3ER
&, EIRUHEAEDEOMFIL, ZhbE U TFHARENERIZ L > TS
NERUETEY A X7 o b5 7 4 — L2 THA~—ThHHZ EMNAM
S (175mg/ml, U CERIEE(GABREK (PBS) ), ME—DFIMNX., CL 341
=50 b TNCE R/ 2 L72T366S : L368A : YAOIVERKOATH
27,

T 36 6 WHEAZ, M UM366S : L368A : YAOTVZHRERMED 1 : 1IESWIX. 69.
LCIBITZHMEB CEML, 7oy PR OEESRA~NT 2 A v—0
TRk —ET5H, —F., T3 6 6WHEEKEHNAS~—ik, TI66W/T366 S : L368 A
1 Y407 VIR ~OfER~T a4 <— (AT, =—15.0C) L W bEEHEIE D,
FTIE B D EOT366S : L368A : Y40TVIEIRE Bifkix, MM X » CTESGT 2EMA
BH0 ., \oOrRBEREEER IR,

WA LI ERERK, Y40 7AIR. T3 66 WHEEERKOTRET ROERE
T CERENSS. SCRUGS. ACTHMT D, ZiE, V7 2=y MM ET36
6W(AT, =11.0C)XIZY4 0 7TA(AT,_ =6.6C)REXfv—L D RERE
EPEE AT HTI66W/ Y407 AREF £ v —DERIC—TT D, 77— VBR LI~
Fu XA w—, T366W/T366"S : L368" A : YAOT' Vi, BRFtLic~Tuffv—, T3
66W/ Y407 A, (AT, =4 0CY LD H—BEETHDIM, LirL, BARC, 3K
THAw— (AT, =—11.0C) L 0 b BREENL 5,

C. AVERTOZ77—V-BRULEAKGESERET (Ab1a) O
NFv—ib, 77— VBREN, PORFINZCL3EREKIL, M EARTA

b/ T arAd 70w K, H-CD3/CDA-1gCOF % E < # DREST % Hesk L 7= (Chamo
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wh, (1994), BFE, “hik, CD4-1gG&—#ick MELH-CD 3&®& (L
Y EPOERIICLVEBEHR LI, ~Fuffv—LREX A v—DFRKIL. 7
o7 A AREE, SDS-PAGEERF =L ZL—HF—F 0 A B Y —(
Ridgway, &, (1996), FEVC L > TRMIiL7z, Ab./ T anA 7V v FORET
EBHINED, FI-CD SEHITEH LIEELEEATI6 6WESH, 1 adl”
7 —D-BIR U RE, T366S : L368A : Y407V, XIIRRE U/-ZBRERMEK, Y 4
07 ADWTRNEZATEEBAE SRR ENZ (K 3),

Ty —U-BIREN, o, RESNAEC3ERFIE. RICREF A v —%F
B DBV TEHE L, BRERE, T3 6 6Wik, HYTOHHREHEL
BEOLEBAN] gGEBMZABRINOHLE / v—GE—V2LT 4 FiEE 1 g
CEEHRBIVCELZ LD, FELAv—(LIZH L THLMCHEENTH S
o —J, HL® /= —THARWI gGH, FERC,3 FAL »E2ETR UHE
BB ST, ZeRERMA, T366S : L368A : YAOTVIR, #HMT A 77— Fo
BLTBADREOND] a T/ ~v—,FOoB8MNHAR ] a ¥ ~v—DREHEEH Z
s, EORELAw—(LERESES, LHRERK, V07T, YT 57
7= ROBAEIZT a® /=TI a ¥4 v —DEEC I BHEE L
T, BEF A v—{bER/RAET 3,

CIEERELAET VT A AT L—BR IR, BELE~T R AAv—%
T 5 Cy3 EREOERM TOBRROCEERFES A v— 2 BRTHERE
W L TOBIREABRIZT 2, FREF A —ZxT 20 70 7RI, "
Cu3ZREN, FIATRERC3EAG-BIETFIIIRMEGZ " HE~DFEDT
DIZT T v 7LCy3 / TERELBATOITHAI Z N EL D, HREC,3
TEEL, BRC3BEFLEML 3BEEFIIOHMOT L N—EEOFERE LT
#U %, XL1-BlueD & 5 27 A A—MHfE EICB T, Cy3BEFIIIME X
R ERIETBE 7Y —DC,3DEHBHWENEES D,

TT =V UERSRY., 7V EDC, 3T A v REMERIICA
TV == T BEDERRY A THB RSN L, 77—V, MY
TP RS L LB T O RBE~DORPE L HERF T 5 (Figini b, J. Mol
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Biol.239:68-78(1994)), 2>< LT, 77 =Y i ERERNOE X 28
DIDICLERLRVEL,

TV T A AT =G AT F IV —DOFEBNRHREF AT V= TR, ~T
o XA —{bERETHEDIIHEL v —D FAA VREEFETAT S
DO T e —FThHdH, Cyu3 FAL Dy —AIZBWT, BRFHLEE
BRI, ~TuidAfv—bERET DI SN FA SV REEEERE
Liz, 77 =T 4 AT VL—, ~Tadfv—sRbARCHRTIMAED
BODICEELZBREDOHRL D3 ODREDBHE YV —F T 57-0iIcZ ZicH
W, 77y —VER™IE, FAAACREORR22 58BN ERHZEET S0
KEREEND—F, ZIWRKER L7 7 —VBRFERE, Fo 308703
JERREFET T B0 T0F AL EIET 5,

EHEGl 4 - EFEOBREEEF T L ~TF v AT v —HE A GETERTF O
AR &S

UTOEEFIL. AFFCRESFR CBHEEETH~Trv L F<w—_ERE
RO L Z OENFRICES T 5B ORAEEIET 5,

A, RUEEZEETIHREORE : 1 1ORBECH L TELERKT A7
5 U — DLk

KEWE h—FHF v (scFW)#Hifs T 4 7 F U — (Vaughan ® (1996) EFE) &, A
x1{e PLEFF—FuFF—FECD), GCSF-R(t MNBkiBkam =
—fARTLEFF—ECD), 1 gE(®AX1gE), I1gE-R(kFIgE
Le7FE—a-4), MPL(E b buVEARSAZF U LB —F i Ffh—
FECD). Mu s K(t MiHHFEWNL 7 & —Fu % F—FECD). N
poR(E b ANT77 o LEF¥—NpoR ECD), Rse(k bLi&FH—F
nirFF—¥, Rse, ECD), HER3(k b7 F¥—Fur&xr—F
HER3 c-erbB3 ECD), Ob-R(t FLTFF L LE¥7HZ—ECD), ROV
EGF (bt MENERERT)., [ECDiMREA AL BT B] 2501
1 OFFRICKR R PRI DWW TGERR Uiz, FFURICR LTA URmE oL
bs cFvIZZ XA MDOXT LAF FEHT—FEFRUT, HYTHZ R
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RN EHE Lz, VERSL, #o2ToTHEERLS DR O R—i
—k T —UEFHET S = DiTFeng & Doolittle (1985, 1987, 1990) D7 AT Y X
LEHETBEIRT TN T I " ERVTEHE L7z (Feng, D.F. XDoolittle, R.
F(1985) J. Mol. Evol. 21:112-123 ; Feng, D. F&Doolittle, R. F. (1987) I. Mol. Evol. 2
5:351-360: % U'Feng, D. F & Doolittle, R. F. (1990)Method Enzymol. 183:375-387)
o BT RERHET I BESIARORFIF—N—tr FOREX. v ) v
A7 —vy FICRELEZGBREEMR),

IEEAEDTHREORRIC, D kb 1 OEERGFRSINAHINEZ, &
51k, 11TV, 7 I/ BEII DT T4 Ay Mok o THEULR CEEH & a3+
5(100%F—#) s ¢ Fv OBEEEZTRL TSV #HORKRTHB, FIZiE, 20
TV —4,/9(HER3x0b-R, BiRy72THRULE)IE, HER3 %
WETBHA-0 70— 1 TR EDH-Ob-R7u—1 LV EFI% 3
ATHZEeRRHENREZS, Ob-REKBEGTHOOZ7ua—0d, 1 XiEZFLL
EOW-HER3 72— oV EFIEEFT I LE2RT, AR EOT Y
—ik, ZOEAFTO 1 izFhU ko s a—12 bV EAE G T 2 EHNOR
o o—rokEFRT, FliiE, MPLZ o—ro@RER. 1 XixFn Eofh
OMPLZuo—2 bV ESERELTZ5>D7 u—rEHLC Lz, (I x
Ax1) XiZ (NpoR x IgE-R) D &L 5 iz, HBOBPEARBE S oW — 2RV,
D7 L b 1 DRI OWTHBSND 7T 7 A MORITFFEF IO BRI TE
(5T, RHENEZ#HBEBOBRFOENEZ SN, b LTS E0 7 a— 3tk
BENDREL, WFRHDOV HBIC >V T, EOBEENRRAHERBE TS S

RO T 2/ BEEFIE. TRIR L7z BRI 6 L C OELSIR —1#:7398% & 99
%N THoREE., 7TI/VBEEERONBIZOWTHRAONE, K413, Ax1
(72— Ax1.78), Rs e (7 2—_2Rse. 23, Rse. 04, Rse. 20, %X URse. 15), 1 g
E R (7 v—>IgfR. MAT2CIG11), Ob-R{(Zm—obr.4), R’VEGF (7 n
—vegl. B I AN Z RO 8 DDA IMFOV EFIOKE TCH D, EFIOE
7% (Kabat, G.A. 5 (1991) R30) Xi3H#EDE (Chothia & Lesk, (1987)]. Mol. Bio
1. 196901-917T)IZHE A MBS CDREBEMIEIX, TR ENTHRE#ICL-
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TR LTz, Axl. TSERFIL B A EERBI_ETRICL VR UL, HELZ9D
B D, 6O FE—TH B, Rse. 04k obr. 4DERE (ITIFI9%EFIFERME) 12, T
Fi#ESCDR s @MUl 1 ZZE THET 5, Rse. 2008R 4 (121X98% EEF R — 1)
i, PURFESCDR s ®SMUD 2B TRAR S, %7 I/ BREOE(I. AU
FEMEIZRBWTIAL ., HOAIWIEEBELRY, » LTI L OREOESIE
BHER, FR 5 E2ERBPOLBEBOBREDO-DOEME T 5, B, EEHIC
ez iE, HiFEharticiofz s ¢ F v (Bl 2 i3Ax1. 78) DIREH - 98-99%FF([F)
—HEETIREDN, MR- ERELEH SN, B OMEHREMERFELED

B. RUBEHZLHTIHEORAEL., EOBREL HFT 5 ZERAMLIE
OYER : 51-Ob-R,H-HER 3,

E L FF L LT H— (0 b-R) XITHERS/c-erbB3 B FAEH (HER 3)
ORI RAA VEFEELIZS cFvZIF 7 A MI, K& Wk hscFvoy
—DS5 4TV —RHWEER D3 oD T 7 FiZ ko TH bz (Vaughan b (1
996), ki), LFF UL FF—1gGLHER3-1gG(ImlPBSH10ug
Vi, 4ACT—W, SBEA L F 22— (Nunc;Maxisorp) BT A0 H L
Too AL T 7y — UL, LTOELEEZM#EN, Vaughan(1996), Bz X V52
WINe LS WCFET Lz, b MEL7HUE, huMAb4D5-8 (Carter, P. © (1992) PNAS
USA 89:4285-4289) itk MMEL7=#1-1 g E (Presta, L. & (1993) J. Immunol. 151
:2623-2632) &, Img/mlDIBET, FcHE7 7 —Y2RETHIDDERY T
BPCED, AT, BERICBT 285 Hawkins, R E. & (1992) J. Mol. Biol. 22
6:889-896) L. s c FvEA VI F UL XX —2RAETHDIHA LI, +
DLTF oL rid—% THELETaT T —¥, ¥z —F (Carter, P. b
(1989) Proteins:Stmcture, Function and Genetics 6:240-248)I2 LB L5
LEFE——1 g GOTMIRENBEO BB LT EO®RO TR F A AT 71
—27uv ST 74— Lo TF c0bRBEiLE, TOLTFF U Leri—%
vAFAkL, FhEh, 1, £2, RUE3I T U FOBEJNMAIC1000M, 25n
MEUBMOBE CERA L, 77 —VRaeaFrtiiREe, A LT RTEY
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V-HEB T R ©— X (Dynabeads, Dynal, Oslo, NorNvay) & FWTHifE L 77,

ENEFNDOBYDIFI U R2RVINEDO 7 u—rk, T HRAFEGRa Y
re— A OREFERTEREEAWVE7 77—V ERs c Fv ELISA
koTrRZ V=2 L, FF-BET o — DN E, 754 v —, fdtetseq
B I UPUCY /3— 2 (Vaugham© (1996), FFE)EAWVWS s ¢c FvEAHDP CR-
BB B UBstNIIC K 5 W7 Marks B (1991) EF)IZ X > TH#T L, BstNIZ o >
H—=FV o bh70 1026507 u—22PCREY V7 Enye seq 1075 A=
— (Vaugham & (1996} L30) £ AW TR VT A% U 8{F — I 7 —F —(Applied Bi
osystems) ZFHW\NTY A 7 ABRFIRE LTz, Y7L, Applied Biosystems Au
tomated DNA Sequencer® FV\C4#T L B-ole5| & SeqEdx AW THir Lz, 77
=V UEBBREN RO T 7 —UF 4 AT L —@R LSS L Figinin A~
Ve TOEHY Y 7Y I HENE CBEER T O MR RIRT 5 5k LTH
HAThsZ LIChbIEE S5 (Figini, M. 5(1994), kiR, ZO2ENBRICX

ZZILHEERB),

FRoFEEHNT, 1 10ERAH-HER3 72— 1 8D#H-0b-R
ga—{EDHSHLO1 1B LIRS AWEN s oh, 7oiked
F o U bR Z AWERIN LA BELE, 07 a— 0, &8
FAA v &S LR BREOEF R TE T 5 7o D OIZMEHMIC L Y EFIRE LTz (
X5), £OEL., —ERRENKEERTODIZEALEZH-Ob-R7 0
—226H-HER 3 7 v—2 1 8 OV ROREOV, BFITH B (BB, %
DFEEL (Kabat, E. A, & (1991) L) I HEWE BT &N 5, BF|DES (Kabat, E
JA 5 (1991) BED) i3EE O 7E$E (Chothia & Lesk, (1987)J. Mol. Biol. (19871
96901-917) It - T HFHE A C D REEOMEBIX., ThEh THRE ERick-»T
REND, VEFIFOBERORI—IF, "Itk TERLE,

BEOIINIL., ZEH-Ob-R/u— R+ 3LEH-HER3 /7 n—1 Lk
gLz (M8 LUES), 1 1OH-HER372—103bm425, 1 XiX
FNUEOF-Ob-RLEeFZ—ru—r AUV, 25T 52 A8HAIS N
o FHIZ, 1 8DH-Ob-RZu—rD550 9908 -HER3 71— D—
DERILV ZIETL(FES. BVEEER),
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55
—-MO——NNQ:V
g =S a & 3 a8 = 2 & F
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W o~ g —  h eo | N
2 4 & S X & X A4 &%
O N
2 o~ wmoeN o
HE & &S 8 T Z|8la a & °
® T
-
|8 225888235~
H.
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A4 i% S & = = &6 -
H
-
5 % - = 2 2 9
ME= = D8 S8 0w
mh@
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& 2 8 8 = = v
wWoor =
] o
5 o Z 9@ = e
& G -
izl
SR g = o
B
it
[ 7]
Q a ©
Lée N £ 9
E 4
< o~
&§>2:Nvﬂmwﬁ:
iﬂ‘é% 3 y o
= e, X o= -4
s & - o 2
= U W m & 3 5 ¥ m
< O B =2 5 F Z x =

H-Ob-R/H-HER 3 GEEOREHLE T2 ZHFRMEDUE) OBEIIL
ToO@EY ET L, MHECKELER, AUCELRCE2DRY 7S FHo
HRBREEVANT 4 FEGERT2ERELEC 3B LRVCE2DORY 7S
K%, F c -8 ZERHEMTEOBECREWCHVW:, RUREHELIET 57
u—2Thd, Fi-Ob-RI/u—r#26 LH-HER3Z7u—1# 18060
Vi, YO EFEOEHE, Z 2 L AFIE - CZER Rt E L B
EE AW,

ZOFRIE, FERABTFEVALT 4 MEGEELDERERL ZLiICL-oTD
HER D TEEREMNE L AT, RRTOSFRIIBODCEBRIKEIREMES 7
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FeB L, ERBIFEVANT 4 FEGEF T RO n~Fa &1 <w—
OHEERED 8% SD S-PAGEFit, HERAT 0 F A ~—DIZIFE2300
Bt EOMWahH, —ODERBRIAALT 4 FREAEBELTWA~TF R <
—OIFIE200D Bt EOMWE TOBET 7 VERLE, TOMWY7 MIdE
RKRTVANT + MEGEERESERTIENENOERLO - 25X
DDl t+HTH-T,

“ENEEFEOOD-RETVHER 3 OMF~FHEMHEMIE, UTOFED
LOREREL I SAEICL>THBRIND, Ob-RFESIX. Ob-R-1 gl
EE LRI LTHEETHOD-RICESTEL I SAT v&24 TEEEN D
o WODb-R-1 gfGF N7 HEIE, 96-Un/DITuf AL —RDY =)
LB En, FLCTERRERABRINZONS,

FOU L, Ob-R-1 g ~OIEFFRAFHGEZIY R LDICEERE SN
B, ZOTvEALBITEZE 2O/ LT, EAF={LHER3-1 g@l&
BN ERMEBR, FLTELF=I{LHER3-1 g@l& & 7 BiHE
EFTARARLT RNTEDU-FR—RATT 4 v ot —PEESEICL -
THIZEN D, HEEik, BEBLAFELTFTMB A% ¥ —PEE (Kirkegaar
d and Perry Laboratories, Gaithersburg, MD) DFIIZ BT B QDB DER,
EhHlEESNS,

CZICEHEH LEELMHET, Ob-R-1 g P HER3-1 g D@ F~D _EREM
EOEEE. BEOb-R-1 g/ _HEEEEMHEK HER3-1 gtFF

SRHTRICEZR LA L MDA S EOBRICEY I s A
= = VDORE LIZEE LB TR ER S LTEBlSh D, Ob-R-1
g LT 5B, HER3-1 g Lidfa Laaniigi, FRESEEBHRET
. BHOERELTRY, FRIZ, HER3-1 g 2EAT52, Ob-R-1 gtk
BE Lanimkl, FEEAEEERET. BREOKEERT, —F5. Ob-R-
I gtHER3-1 g O\FIHEATH I LRTHEN D ZEREMHERER. %
Ty B THEORREEEL2EEEEER L., JhdEORHEEA T
5 _ERRRMFEAHER 3 L Ob-ROMHICHE TS Z L 2IHT 5,
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$1-(Ob—R/HER 3) “EHREFAEORE LHFRIL, UTOBRYETL
72, B MBIEENE2 0 3 SHlEE. TATHMSICH-Ob-REH. SI-HER
3EH, I LB LEZEY T EThOTEIZEBE Thol 7 n— 26 X1 8
NOEOBFEEI—RFLTNE 3207 IFAI FDNAZHAWTEBA (M7 A7
=¥ var) Lk, TNENOBAODIZ, B =— MEDNAIZK 4 288
a— FEDNADOHKRT, BEHBEH-0b-R/H-HER 3 “EBEEMEFIEOHM
TEHBLARNWESICL : 3& Lk, MEFOEHEZ, AWIZHLTL : 1OKT
BALE, 2ugDb—FZADTI5AI FDNA%Z, BT VBEH AT 7 AR
F&IZ & o T293SHMa T ic 2 A (co-transfected) L7 (Gorman, C., DNA Cloning, V
ol. II, D. M. Glover, ed, IRL Press, Oxford, p. 143(1985)), =®#ifw% ., PBS T
Bt Lietkic, # o7 BRBEOMAKEER U CHEMEICNA ., F -84
B o7, BRI LE 2 4 2 A(ProSep A, BioProcessing Ltd., UK) & f
WTHINE EERLRERL, TLTPBSKARNy 7y =KLz, VAT ¢ Kb
EOFEYVY 7V IS EBIETAEDIZI—FT7E b7 I FEOMORKIEEE T
& Ry BRI AT,

T HEMEH L LT, Hi-(CD3/CDD) Filk, B ERFORB L BMAELT
DEVFEIT LR, b MEFEBK2 9 3SHilR%E. 300772 FDNAZAW
ThSvRATZ=r gy, #7773 FREHA-CD3WH, #-CD3 1g
G EH. XIH-CD4 1 g G REMBRTEMRMNICa—FTS, Thsh
DBADTEDIC, Bz — FMEDNAWKT 2EH=— MEDNADHSEL, 8
FMBP-CD3 [ gGOMSIEHIRLAVWESWE, 3 :1& Lk, AT, &
=

RFHERFAHFE VRRAINDNZDIL, BESFRF=— M5 A3 ROl
, BEHa— ML 7 A I Flclglicima, RBLARBER, aBEfERT
HE  BRET7»—V I Pk, 3:1:30568:1:3o®EE Lz, F—#ATI10
ngDFF7AIFDNAWK, BARNCPBS CHilaZkEL, VoBuLyvh
PhRE (Gorman, C. (1985), REEYIZ & ¥ 203SHIB I A LTz, F c-5HF 8
78X, BE{L L7725 1 L A(ProSep A, BioProcessing Ltd., UK) 2 W TCHE
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M LR L, L TPBSHIAy 7y —R L, VALT ¢ REED
HI¥ 7)o 72T 53012, 3—F7® M7 2 FESMOBKRBEETH
VR BRI 2 T,

ERENRFROFEUZBNT, F T BF U IAE, 8%RYTZ7IAT S
F& L (Novex) TERIKEI L. Serva bluelZ K AHE@IZ X » THHEL L, F L
EREALT, v FT—RAHDOARIERNERLE AIRIC T Epk iy s
FIUrRELE, BRLESNVE, AXx =TTy b A—#—(6S-670, Bi
Rad) iz L »TAF ¥ L, FLTH AT GEEY S Molecular AnalystY 7
Py =Tk CEEME L,

Cy3 FAA HIZHEALREERB(TIELE) VANLT 4 FiEEE. ~T ey
A= —FBREBATALDICI RSN TWS, —RORY L7F F, K392
/D399 CiE, ~T urE A v—THREBEAL, T6%FETO~T LA v—RAER
Liz(E4. BB v 6), 2, HEYANVT ¢ FESOFES LR~
HF LU Oh-gs,. B9 5%D~TFaFf~v—Pabhi-(F4ER
Rv11, v12, ROv16), » LT, “ENFEERAEOE 1 LE 20K
YT F R ORI F R0 B F oA BRERR T A5 EFHOF
Hix, EENE~Tav L Fv—OREBELMT 5 L, EELIBRVA~TFR
< VF v —NIREvNFv—DERER/MET 5,

Mz T, BEREKEOBEE DS & o TEEH~T o v LT — 88T
HHEE, BE L RWEEDICHT D, TEO~T new AT v - DR E
DOREE A[REICT B,

TR L LS REROBHOBRIL, Z2EREMIEOVNEDCEH LR
HOMDOBEHE DRI LERT 22 LItk s TEEFNE~F <L Fv—0DIR

BE X HiTlmT 3,

C. R—0B#HZEATIHEORELZOBRHZEE L TWE _EEEMK
FURDEEE : Hi-Mpl/Hi-HER3,

FEF OO _EBEREEFHRORE., BEROBENRIZICTREINDS, Z0OH
HEFDA— FA L BHICEEE L2 HEE, Fi-Mpl/-HER3 — B4 EEH RO R
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JCFIA UL,

ZOFEEHIDOE 7 g APICRER LB (1 1 OFKICH UTAE C bk
FAT5)—mE), B, AV, FTrHER3 s cFvaOVy eV 7 VB
EF%E, E bbb ARRAZF LT F— c-Mp 1ZHEETS23 scF
viHBILE, 11OH-HER3 72—y D551k, 1 XEFRS EOMp 1-
WEru—r -0V, 7 I BREIEEET S, KFHZ. 23 DH-Mp 1 s
cFvD 7203, i-HER3 7 u—rO—2,FUV, G LW (ES,
LR, AR 2E), EMNIC, VT BRI, i-Mp 1 EHF-HER 37
u—OfZ4 0259 0%DRA—EL-LERFL, LVEFETHoT,

FDH-Mp |l scFv, 12B5(Genbank accession number AG048775 ; Q.
FIEES: 27)HHERS3 s ¢ FvZur—2HB6 (Genbank accession numbe
r AGO487T74 ; FEFIE S : 2 8) ik, F—oV BEFIRCEREMIZAR BV %
FIATB, chbDs c Fv 7T 740 M, F URBRE, o, -/ 7
FEROER (Z ZIWZF#H L) RC 3 FAA VRICEFH SNEY AL T 4 B
EEOERCEIY., BPh~T e F M v—{tBTEZH-Mp | /H-HER3Z
EREME ] ¢ GREEZRBE T BICAV O, RUL#HEIEET B AEIL,
F-RABRHELHEGT 5 LEHOMELET A 2DICBR Lz, 2 00KRAHFEE
VBT AN T 4 FEEE L EAE L, ToRBOLHIR, EREV L 1D
HOCLI3EREEATVWD 2OOHSHEHBA L, F01 g GEERIE. 7
OFAYAT 74 =F 470w I 70—k o TRRBL, A oEEREE A
WTSDS-PAGEIR L > T L,

ZERREMI gGHME(B s I g G)MREMIT. BAERC 3 FASMVEEAT
51gGlvb, LOVREVBEMELRTH—OFEAL FE2AE LR, BXKE

BEMEICB 5 2oL, 0 ar s M apd o BEREMRTABs 1 g
GHIZELNTZYANT 4 FEEGOEKRE—E LT,

Mp 1l :HERS3 ECDHEOmMFIZEASTHIMELER-Mp 1 /H-HE
R3Bs I gGHiEOEE/X, UTOWBYVEL I SAZAWVWTIHMELE, £TD
TP BSEEHREZMHAV. 9 6-7 = /LK Maxisorp, Nunc) DfE % D7 = /L1,
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Sug/mldOHER3-1 gGXidMp 1-1 g GT—BBEE L., ¥ LRV T0.5%
W/ VIBSATIREZ o » 7{bLic, ZOBRMOFEIE, ZRY349C : T366S : L
3684 : YA07V/T366° W : S354° CE Ao i-Mp 1 xHI-HER3 Bs I gGRIT
EBE LT c R HOMGET2HOM-Mp | XIFH-HER3 1gG& L%
o BUIOFKE(Q pg/nl) ik, EFF=AALHER3-1 gGRUA MLTF FTEY
VIR RATGT 4y Y e F v A — 5 (Boehringer Mannheim) @1:500
OFFRIR & iz 23°C T 2 R, BMEIC A Fa—Ta L, RNTEY =2
Mz, 23CTEBITIFFFA v Fat—Tg Lz, ~vFH T F—EiEER,
BR5E# (Kirkegaard and Perry Laboratories, Inc., Gaithersburg, MD)IZ 4o T
BRENLBEYICTMBREC L TRHLE,

FHELZEY, Hfi-Mp | /Hi-HER3 Bs I g Gix, 3icMp 1 *HE
R 3 ECD#HEOZFNRZNICHFENA >R, FU < BHFOTRICRFHIHE
ELlk, ZHZx LT, BHof-Mp 1 LHOM-HER3 1 gGid, #Iist3
FRFFICOLHEE L7 (X6),

D. IfEL7F cBIREEATWAHANL. BRI ERRE
BEOREINE B,

AEBEOEFIL Lz _EBEEREOERICBWCHWEI/ELEZF #EE(C
g3 BRI, EI)SEDREEARTERIRAEMRBEORIRH 2 Z L 5T
T 57, LTFTDEREFET L,

FDC3ERIL. Lewis, G.D. 5 (Lewis, 6.D, 5 (1993)Cancer Immunol. Immun
other. 37255-263, Z DA BBIL L VALAE N D) OFEEZ AV TR LEEY
. BN - E R RS (ADCO) B R — M BRI EMERT B,
BREAIIC I, MRENET v 1k, PP Cr-E# LA SK-BR-3 RUH

B L-1 0 O{ZAHEINE (2 T HATCCR FEF FHTB-30 £ 45509) R X7 = 7 & —#fH
M LTk PRRYMIEK YD v " BRE AW TET Lz, LOLRAL, Lewishb L &
N, FOY BRI L-2 CEEEERE»o Tk,

C 3 ZEEARS354: T366W K (FY349C : T366S : L368A : Y407ViX, Carter & (Carter
,P. 5 (1992) PNAS USA 89:4285-4289)ic & v Bl s hviz b MEHi-HE R 2 ik,
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huMAb4D5-5 D HEEHFUZAMENZEA LT, FET ML LERUBAERF c BlRE: S
ehifkid. HER 2 -BRIBEIEMER,. SK-BR-3I2L VW AD C CHTHEBDRE
HEE LR T), BEFMELERCSERFEROB FIZ. B O -
MRIZH LT, EWEEEZR L, HECBIT2HRIZ, BE FA A b
LTEY, ZOIZE,DH, ThbBsIgs sBHb-KEMB-MERREECEY
THRET B L2 3,

EEFL, RLEEN, BoUEREREBRTHD L LTEEI LM
BWTZ ZRENRASRBEIN D, Fhk, LrLaRs, BRIEIRBHOHE
BAPLEMNTESZ L, RCAMREER ZOBRERE: L YR cAR T
B EPEBEIND, ZZICAVWEETORETRIITNOSEIBNTEER
LTz ZiciAE A,
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IR

(1) —fetse -
(i) HEEA:YzA 27w 2, A=K —FvF
(i) EHDER : ~F o NFv—RUEHERSTZH T 5L EREIEHKROD
UG 77
{iii) BEdA ¥ - 2 8
(iv) {¥FF
(A . Yxa>Fvo2,. A ra—Kr—-F vk
(B) AhY—F:1 F4— ZX+ZT— DxA
(C) Mi:¥>»x ¥ 77vy23
(D) M :HYTANZT ‘
(E) H : 7 XAV h&%EE
(F) Bi{E&5 :94080
(v) 2ot a—F—FMalfefd
(A) B4 : 3. 514>F. 1. 44MboOvE—F 1 A7
(B) 3v¥a—%4—:1BM PC T )1—F7N
(C) AV —F s ¥ 25724 : PC-DOS/MS-DOS
(D) VZrPxz7 :WinPatin(¥=x>7wvy)
(vi) RHUEEF — 4
(A) HEEHES . PCT/US98,/708762
(B) il : 199 845483 0H |
(C) 2% :
(vii) HBEMHEET— 4% .
(A) HEERS :08,/850085
(B) HEEH : 199 742A5H
(viii) (I ANEH
(A) ®Fr:222)—, F47EJ— b
(B) Bf#&S 36, 487
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(C) 2% /#HES :P1099IR2PCT
(ix} 7 LI la=h— 3 650

(A) @35 :650,/225—-2066

(B) 7L77v%2:650/952-9881

(2) BIHES: 1 OEH:
(i) EFIDRM : ,
(A) BSioEX : 3 6N
(B) BT : ik
(C) BDH . —AY
(D) PRDZ—; EHEHR
(xi) BEEHIODFEM : BFES : 1

CTCTTCCCCA CATGGCGGCA GGGTGCACAC CTGTGG 36

(2) BLFIES : 2DHEH -
(i) EIIORM
(A) BBFlo B . 2 1154
(B) FF DR : g
(C) Mo . K4
(D) +FEOY— : B
(xi) EFIOFHM : BABS : 2

CTCTTCCCGA CATGGGGEGCA G 21

(2) BPES : 3OHER .
(1) EEFIORH :
(A) BRSO RS : 2 1158
(B) ELFIDH : %
(C) B« —AKH
(D) bR Y-— : EHEEK
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(xi) BdHOEFM @ EEMNF= « 3
GGTCATCTCA CACCGGGATG G 21

(2) BEAES : 4 DHEH -
(i) FEEFIDFRFHL
(A) BE¥o R @ 2 41534
(B) BIHB - Bk
(C) B : —&KH
(D) P RoY—: EEER
(xi) ECFIOEM : BEHHFS : 4

CTTGGTCATA CATTCACGGG ATGG 24

(2) BFIB/E : bDEH:
(1) BEE DR -
(A) Bl R @ 3 04RAEN
(B) B : k5ER
(C) #HOK : — &
(D) bR v— @ @R
(xi) BEEHIOFM : BIET . 5 :

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 30

(2) BANES : 6 OFH :
(i) EHIDEEH :
(A) EEFloRE @ 2 1158
(B) EHIDR! : g
(C) $ED ¥« — KB4
(D) tRODY—: E#ER
(xi} DM &FIHES : 6 -

GCCGTCGGAA CACAGCACGG G 21
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(2) BEIES : 7TOMEKR:
(i) BECPIORE :
(A) BiFoES @ 3 QIEENM
(B) EFIDB : #ER
(C) O @ — K8
(D) FRDOP— : BEHEIK
(xi) EFNIOHM : BEFIBS: 7

CTGGGAGTCT AGAACGGGAG GCGTGETACA GTAGTTGTIT 38

(2) BHBS : SOBEHR:
(i) ERFORM :
(A) BEFOEX : 3 3FHAN
(B) BcODR « §4E8
(C) o« —&Bi
(D) FROY—: E#ERK
(xi) EEFOHM : VBT : 8 :

GTCGGAGTCT AGAACGGGAG GRCAGGTCTT GTA 33

(2) BPES : FOHER:
(i) BEFIDOR :
(A) BRoREX : 2 1EEN
(B) @Z¥DHY : fnik
(C) ¥ - —KEH
(D) FERDY— E#ERK
(xi) EcFIoDFFM : BSIB/BS - 9

GTCGCAGTCT AGACAGGGARG G 21

(2) WAFES : 1 0 OfEH -
(i) BRI :
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(A) BEFIDES : 2 1HREX

(B) H O« KA

(C) HOMW « — A8

(D) FEROY—: EHER
(xi) BROFAM :BEFNHFS: 10 :

GCCGTCGEGAG CTCAGCACGG G 21

(2) BeFIH/S : 1 1DIEH:
(i) BCF DR
(A) VIO EX : 2 41EHEx
(B} BEF DB : MR
(C) $im% » — &
(D) FEDOI— . EE#ERK
(xi) BI¥IDEEAA : BEFIB/S - 11 -

GGGAGGCGTGE GTGCTGTAGT TGTT 24

(2) BAIBES: 1 20WEH :
(i) BECHIODFHEL :
(A} BFOES : 3 8FEM
(B) EEFIDBY : B
(C) s - —A
(D) FPHOT— EH#K
(xi) ECFIDFER : IAPIHFS : 12 ¢

GTTCAGGTGC TGGGCTCGGT GGGCTTGTCGT GAGTTTTG 38

(2) BHES: 1 3DFR:
(i} BB DR - _
(A) BFoEX : 82 LiEAX
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(B) BEADE  BER
(C) BiO# : —K8

(D) bAnoy--

: EEEIA

(xi) BFIOFEH : BANES 13

AACGCGTACG CTCTGAARAT GGCGGACCCG

TCTGGCTICGCA

CRACCGTCTCG

GTCAARGGTT

TCAACCGGAA

GCTCCTTCTT

CAAGGCARCG

CTACACCCAG

CTCTAGAGGT

CATCTATGTT

CGAGAACCAC

GAACCAGGTA

TCGCCGTGGA

ACGCCTCCCG

CACCGTCGAC

TGATGCATGA

TCTCCGGGTA

CACTACGGCC

AGARGAARTG

TCTATCCGAG

ABCAACTACA

TCTEGTATTCG

TTTTCAGCTG

AAARAGCCTGT

TGAGGTGEATT

CGTTTTTTCT

RAGGTGTACAC

AGCTTGTACT

GIrGGGAGAGC

TGCTGGACTC

AAGAGCAGGT

GGCTCIGCAC

AATAGGGGCC

AGCCECHEGEA
ACTARAAACC
CGATATCGCC
BAACCACTCC
AAGCTGACCG
TTCTGTTATG
CCCTGTCTCC
TTATGBAAAR
ATTGCTACARA
CCTGCCCCCA
GCCTGGTCAA
ARTGGGCAGC
CGRCGGCTCC
GGCAGCAGGG
AACCACTACA

C B21

(2) BHEFES: 1 40EH :
(i) BEA DR :
(A) BSFlOEX 50738

(B) BLAIOH : 7 I /B

P OS— B

(D)
(xi)
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AACEGTTTTC
ACCTCAGGTG
AGGTCTCTCT
GTGGAATGGG
ACCGGTGCTG
TTGACAARAG
CACGAGGCCT
CGGGAAATAA
GARTATCGCA

ACGCGTACGC

TCCCGGGAAG
AGGCTTCTAT
CGGRAGAACAA
TTCPTCCTCT
GAACGTCTTC

CGCAGRAGARG

BRI - V&S - 14

GTGGTARAGA
TATACCCTGC
GTAETECCTG
AMAGCARCGG
GATTCTGATG
CCGTIGGCAG
TGCACAACCA
GCTGAGGCTC
TTTCTITCTIG
TGGOCAGCCC
AGATGACCAR
CCCAGCGACA
CTACRAGACC
ACAGCTTTCT
TCATGCTCCG

CCTCTCCCTG

50

100

150

200

250

300

350

400

450

500

550

600

650

100

750

800



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thy Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr val Leu
50

(2) BPIES : 1 SOEH .
(i) EEH O .
(A) BEMIOEZ : 50738
(B) MFDH : 73 V8
(D) FRDODY—: EE#EK
(xi) BFIOFM : EHES : 15 :

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Ser Tyr Thr Thr Arg Ser Thr Arg val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr val Leu
50

(2) BH#FS : 1 6 DR :
(i) PSR -
(A) B¥oRE : 5073 /&
(B) Bimo® : 73 /&
(D) MR Y BHER
(xi) BCHIODM : EFIFES : 16 :

Ser Asn Arg Phe Sexr Gly Ser Lys Ser Gly Asn Thr Ala Serx Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg vVal Phe Gly Gly Gly Thr
is 40 45

Lys Leu Thr Val Leu
50
(2) BEFHES : 1 TOHER -
(i) ERHDEEE :
(A) BFIOES : 507 I /B
{B) BAFIOR : 73 /B8
(D) PEDY—: EgEk
(xi) ECHfDFEM - EBENES: 17
Sexr Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu

1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 o

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr Val Leu
50

(2) BEI&ES : 1 8 DiEHH
(i) ERIOR .
(A) BENoRX : 5073 /B
(B) BlF|DAY . 73 B
(D) FRDODY—: E#HER
(xi) BES|OFHM: GIFHES : 18 :

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser leu
1 s 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Sexr Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 a5

Lys Lieu Thr val Leu
50
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(2) B3BES : 1 9DEH:
() EHIOTEHS :
(A) BSIORE : 5073 Bk
(B) BH O™ : 73 /B
(D) FRov—: E#ER
(xi) FEEMOFFA : EBEFES 19

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 10

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr val Leu
50

(2) BFES: 2 0DHER :
(i) BERoEH
(A) AIDEZ 50718
(B) BHIDRY : 73 JER
(D) PRDU— : EHR
(xi) BEOFUDFM . BAIES : 20 :

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Sexr Leu
1 5 19 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 30

Ser Sex Tyr Thr Thr Arg Ser Thr AIg val Phe @ly Gly Gly Thr
s 40 45

Lys Leu Thr Val Leu
50

(2) BHIEBS : 2 10D
(i) BEEH DR :
(A) BEHMDEZ : 5073 /8%
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(B) BEBIDE « 73 JHER
(D) bFRoy—: EHEK
(xi} BB : GMHES 2 1

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
1 5 10 15

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Rla Asp Tyr Tyr Cys
20 25 30

5er Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 4i5

Lys Leu Thr Val Leu
50

(2) BER&ES : 2 208 :
(i) BEFIORF# -
(A) BBHIOEZ : 5073 /8
(B) EEZoA - 73 B8
(D) MEDY— EHAR
(xi) @M OFM : BIES: 22

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu
3 5 10 ’ i5%

Thr Ile Ser Gly Leu Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys
20 25 0

Ser SBer Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr
35 40 45

Lys Leu Thr Val Leu
50

(2) BEAES : 2 3DBR -
(i) BEFIomE:
(A) EIRoEX : 6273/
(B) Bl : 72 /&
(D) hROP—: B
(xi) BEFIODIM - BFES : 23

=
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Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
1 5 10 15

Lys Asn Thr Leu Tyr Leu Gln Met Asn Arg Leu Arg Ala Glu Asp
20 25 30

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr
35 40 45

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Vval Thr Val
50 55 60

Ser Ser
62

(2) BSIHBS : 2 4D1E® :
(i) ESIDHE ;
(A) BFIORE : 6273 /%
(B) BAIDH : 73 /%
(D) FRDU— : B
(xi) EFIOHM : MIIRS : 24

Asn Pro Ser Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser
1 5 ¢ 15

Lys Asn €Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp
20 25 30

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly
35 40 45

Ser Gly Ala Ser Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val
: 50 .55 60

Ser Ser
62

(2) BFIHS : 2 50FH .
(i) BCFDIFE -
(A) BSOREX : 10773 /8
(B) &5 ;73 /8,
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—

(D)

[N S R T Fi=E7N

(xi) ECHIOFEM : BEHHES : 25 :

Asp Ile
1

Gly Asp

His Trp

Leu leu

Arg Phe

Ser Ser

Tyr Ser

Ile Lys
107

Gln

Arg

Leu

Ile

Ser

Leu

Asn

Met

val

Ala

Tyr

Gly

Gln

Tyr

Thr
5

Thr
20

Trp
35

Lys
50

Ser
65

Pro
B8O

Pro
85

Gln Ser Pro

Ile Thr Cys

Tyr Gln Gln

Ala Ser 8Ser

Gly Ser Gly

Asp Asp Phe

Leu Thr Phe

2) BHIBT - 2 6 DEH -
(1) EIOR :
(A) BBIOEX : 26 173/

(B) B¥lo® : 73 /%

(D)

RO U EEER

Ser

Arg

Lys

Leu

Thr

Ala

Cly

(xi)_ﬁﬂﬁﬂ&)§¥%m: KT 26

Thr
10

Ala
25

Pro
40

Ala
55

Asp
70

Thr
B85

Gly
100

Leu

Ser

Gly

Ser

Phe

Tyx

Gly

Ser

Giu

Lys

Gly

Thr

Tyr

Thr

Ala Ser

Gly Tle

Ala Pro

Ala Pro

Leu Thr

Cys Gln

Lys Leu

Ile
15

Tyr
3o

Lys
45

Ser
60

Ile
75

Gln
30

Glu
105

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly

1

Lys Asp Leu Ala

Tyxr Thr

Ser Leu

Val Glu

Leu Pro

Trp Cys

Trp Glu

5

Ala
20

Pro
35

Leu
50

Ser
65

10

15

His Tyr Gly Gln Pro Arg Glu Pro Gln Val

Ser Arg Glu Glu Met
40

Val Lys Gly Phe Tyr
55

Asn @Gly Gln Pro Glu
70
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25

Thr Lys Asn

Pro Ser Asp

Asn Asn Tyx

30

Gln Val

45

Ile Ala

4]

Lys Thr

15



Thx

Lys

Ser

Lys

Ala

Ala

Pro

Len

sSer

Leu

Asp

Met

Leu

Pro

Leu

Cys

Ser

Phe

Tyr

Ser

val

AsSn

Asp

Lys

His

Ser

Pro

Thr

Ser

Leu

Leu

Ala

Arg

Lys

Gly

S5er

ser

Glu

Pro

val

val

val

Ser

Leu

Gly

Glu

Gly

Gln

Asp

Arg

Ala

Gly

Ly
84

Asp
95

Met
11a

Leu
125

Ala
140

Gln
155

Glu
170

Phe
185

Pro
200

Gly
215

Trp
230

Leu
245

Lys
260

Asp

Lys

His

Ser

Ser

Pro

Met

Glu

Ser

Gln

His

Xaa
261

Ser

Ser

Glu

Pro

Met

Arg

Thr

Pro

Asn

Phe

Gin

Asn

(2) BHES: 2 7TOHEH:

(i) FEHIDFFH -
(A) B2l R 1 71 7TIHEXN
(B) BIHDEB : %R
(C) OB - —KH
(D) FHDO Y- EHEHK

Asp

Arg

Ala

Gly

Phe

Glu

Lys

Ser

Asn

Phe

Gly

His

—246—

Gly Ser
Trp Gln
100

Leu His
115

Lys Xaa
130

Val Phe
145

Pro Gln
160

Asn Gln
175

Asp Ile
i3¢

Tyr Lys
205

Leu Tyr
220
Asn Val

235

Tyr Thr
250

Phe

Gln

Asn

Met

Ser

Val

Val

Ala

Thr

Ser

Phe

Gln

Phe

aly

His

Lys

Ile

Tyx

Ser

Val

Thr

Phe

Ser

Lys

Leu
Asn
Tyr
Lys
A}a
‘Thr
Lewu
Glu
Pro
Leu
Cys

Ser

Tyr

Val

Thr

Asn

Thr

Leu

Tyr

Trp

Pro

Thx

Ser

Leu

Ser
90

FPhe
105

Gln
120

Ile
135

Asn
150

Pro
165

Cys
180

Glu
195

Val
210

val
225

Val
240

Ser
255



(xi) BLHIDFM : BFIBS: 27 -

CAGGTGCAGC
CCTGAGTCTC
TGCACTGGGT
ATATCCTTTG
ATTCACCATC
ACAGCCTGAG
CATTﬁTGGfT
TGETGGAGGEC
TCCAGATGAC
GTCACCATCA
GTATCAGCAG
CTAGTTTAGC
ACAGATTfCA
TTATTACTGC

CCARAGCTGGA

TGGTGCAGTC
TCCTGTGCAG
CCGCCAGECT
ACGGAAGAAG
TCCAGAGACA
AGCCGAGGAC
TCGATATCTG
GGTACAGGCG
CCAGTCTCCT
CCTGCCGGGT
ARGCCAGGGA
CAGTGGEGGCC
CTCTCACCAT

CAMCARTATA

GATCARRA 717

TGGGGEGEAGGC

TCTCTGGAAT

CCAGGCAAGG

TGAATACTAT

GTTCCAAGAA

ACGGCTGTGT

GGGCCAAGGG

GAGGTGGCAG

TCCACCCTGT

CAGCGAGGGT

AAGCCCCTAA

CCATCARGGT

CAGCAGCCTG

GTAATTATCC
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(C) BB« — K

(D)

RS —

[EF:=E7N

TTGGETECEGE
CACCCTCAGG
GGCTGGAGTG
GCAGACTCCG
CACCCTGTAT
ATTACTGTGC
ACAATGGTCA
CEGCGETERC
CTGCATCTAT
ATTTATCACT
ACTCCTGATC
TCAGCGGCAG
CAGCCTGATG

GCTCACTTTC

CCGGGEGGEETC

ACCTACGGCA

GGTGGCAGGT

TGCAGGGCCGE

CTGCARATGA

GAGAGGAGCA

CCGTCTCGAG

GGATCGGACA

TGGAGRCAGA

GGTTGGCCTG

TATAAGGCCT

TCGATCTIGGG

ATTTTGCAAC

GGCGGAGGGA

SC

16a

150

200

250

3G0

350

400

450

00

550

600

650

700

(xi) HEFUDFHM : BHHBH: 28 -

CAGGTGCAGC TGGTGCAATC TGGGEGEGAGEC TTGGTACAGC ATGGAGGGTC 50

—247-



CCTGAGRCTC

TGAACTGEGGET

ATTAGTGGTA

GTTCACCATC

ACAGACTGAG

GGGTGGGAAC

GGTCACCGTC

GTGGECGGATC

TCTATTGGAG

TCACTGGTTG

TGATCTATAA

GGCAGTGGAT

TGATGATTTT

TCOTGTGCAG

CCGCCAGGCT

GTGGTGGTAG

TCCAGAGACA

ACCTGAGGEAC

TAACGGACTG

TCCTCAGGTG

GGACATCCAG

ACAGAGTCAC

GCCTGETATC

GGCCTCTAGT

CTGGEACAGA

GCAACTTATT

CCTCTGGATT

CCAGGGRAGG

CACATACTAC

ATTCCAAGAA

ACGGUTGTGT

GTACTTCGAT

GAGGCGEGTTC

ATGACCCAGT

CATCACCTGC

AGCAGARGCC

TTAGCCAGTG

TTTCACTCTC

ACTGCCRACA

CACCTTCAGT

GECTGGAGTG

GCAGACTCCG

CACGCTGTAT
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AGTTATGARA
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GAGAGATAAT

GGGGGACAAT
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AGGGTATITA

CCTARACTCC

AAGGTTCAGC

GCCTGCAGCT

TATCCGCTCHA

CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 732
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Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly

Gly Ser Leu Axg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 3o

Ser Tyr Glu Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
3s 40 45

Glu Trp Val Ser Gly Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr
50 55 60

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Arg Leu Arg Ala Glu Asp
BO 85 30

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr
55 100 105

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val
110 115 120

Ser Ser
122

(2) BFIEE : 2 40EH .
(1) BSOS
WEIOEX: 1237 /8
B ERFIOR . 7 8
) FREY— . EER
i) EFIOFEM : BEFIES : 24

Glu Val Gin Leu Val Glu Ser Gly Pro Gly Leu Val Lys Pro Ser
1 5 10 15

Gln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser TIle Ser
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Ser

Gly

Tyr

Ser

Asp

Gly

val

(2) BEHIBE: 2 5DFEH |

Gly

Leu

Asn

Lys

Thr

Ser

Ser

Gly

Glu

Pro

Asn

Ala

Gly

Ser
123

Ty

TP

Ser

Gln

Val

Ala

20

Tyr Trp
5

Ile Gly
50

Leu Lys
65

Phe Ser
B0

Tyr Tyr
95

Ser Asp
110

Ser

TYY

Ser

Leu

Cys

TYTr

TIp

Ile

Arq

Lys

Ala

Trp
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Tyx

val

Leun

Arg

Gly

25

Arg
40

Tyr
55

Thr
70

Ser
BS

val
100

Gln
115

Gln

Sexr

Ile

Ser

Asp

Gly

His

Gly

Ser

Val

Leu

Thr

Pro

Ser

Val

Thr

Glu

Leu

Gly

Thr

Asp

Ala

Asp

Val

30

Lys
as

Tyr
60

Thr
75

Ala
90

Tyx
105

Thr
120
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